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Мѝ :  

ήṙ ɎֽḶ ȳѝ ɏẓצ ѬМ ᾬ П ἤȲẔ ắ

ᴁ╬П Ѭ Ȳ ᴖі Ϣ ֚ П ᾃȴ

Ẓשׁדṅ Ȳ ᾣἍ Ɫ ѬМП ȲẔ ҏ Юὑ

45.2%ẞ100%ȴ ◖ Ὠѿ ◖ ҏ Ȳ Пȴװ◖

Ẓד ӑ ҏᾼ Ɫפᾭ ȳᶳ ѫ ȷ ╦ ҏᾼ

Ḙᾌצ ◖ȳ ᾭ ◖ȳAṊ ◖ȳ ἤЄ ȳᵺ ᾭ ѿ

цḘ ѫ ȴӐׁשṅὑ106ד⇔ ◖ȳ ᾣἍ ц

ᴩứ иέȲ ◖ὑ֢ Ѭ ӂᶁ ⇔Юὑ1.5x10
4ᴟ2.5 x10

5
 

copies/LП ȴṿӣứ иέ ᴩQMRA ᴷиέȲ ◖

ἤѬ ֽⱢ ӖἨ῏ד ᵂ Ϣ ( Ѭ Ἠ Ѭ )Ȳ֪Ѭ

ᴖ Ϥ1mL צ ◖ПѬ ȲҠ ◖ ╬ Ɫ0.2Ȳ

ᴖֽὨⱢרІ ☼ ᵂ ӣѬП ӖἨ῏ὑרІ ҏ Ѐᵂ П

ӖȲ֪Ѭ ᴖ Ϥ1mL צ ◖ПѬ ȲҠ П ◖

╬ Ҡ 0.59ȷֽⱢ ԏԅ ⅎȲ֯ МȲ֪Ѭ ᴖ

Ϥ0.1mlѬ ȲҠ П ◖ ╬ Ɫ0.086ȴ ᾣἍ ὑ֢

Ѭ ⇔Юὑ30ᴟ3,800 CFU/100mLȲ ⇔ ⁄Ɫ5.4 Ė

10
6 
CFU/100mLȴᵓӣֵ ה иέѬ ╓ ֢ ứἤ

Ὠ ȲЄ ᾣἍ ҏẓצ Є ϩȷpH Ἅ
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ҏẓצ Є ϩȷ ⇔ Ἅ ҏẓצ Є ϩȷ

҇Ϣ ҏẓצ Є ϩȷ ⇔ ◖ ҏ ҏẓצ Є

ϩȷѬ ◖ ҏẓצ Є ϩȴ Є ϩ ╓ Ѭ

ὑױ ҏ ẓדצ ἤȴ ṶԈ Ὠ ӂᶁ

ц ⇔ ᾣἍ ҏ ᵧ ד ȲѬ ⁄ᵧ Ӕד Ȳ ◖

Ὠ⁄ ᾣἍ  ⇔דчȴӐד Ὠѿӂᶁ ѿц 

ᵂⱢ Ȳ ᵑиέ ᾣἍ ȳ ◖ ֪

І Ὠ ӱȲѿ10щӂᶁ ᾣἍ ҏ ẓӔ֣ ϩ;5щӂ

ᶁ ◖ ҏ ẓ ֣ ϩȴױҵȲӐׁשṅᵓӣ ᾣἍ ȳ

ц ◖ứ Ὠ Ѭ ╓ ц ֪І ᴩ

spearman ứȲ Ὠ ӱ ⇔ ᾣἍ ẓצ

Ӕד ἤȲ ⇔ ◖ ᵧ Ӕד ȴ 

 

ֿ: ȳ ҏ ȳ ȳ ᾣἍ ȳ ◖ȳứ

иέȳQMRAȳ ṶԈȳ  
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Abstract:  

It is well accepted that aquaculture products of shellfish, especially for 

the oyster and calm, were primary sources of waterborne and foodborne 

diseases. Bivalves can filter the organic compounds in water including 

pollutants and pathogens, which make them a potential risk factor for food 

consumption. According to the surveillance of past two years on harbors 

around Taiwan, the occurrence of Vibrio parahaemolyticus was highest, 

ranging from 45.2 % to 100 %. The prevalence of adenovirus was higher 

than norovirus. The detection rates of norovirus were lower in the 

year-on-year in 2017, ranging from 0 % to 21.7 %. Campylobacter spp, 

Shigella spp were not detected in the two years, while sapovirus, rotavirus, 

hepatitis A virus, rotavirus, enteropathy E. coli, Clostridium difficile, and 

Salmonella were detected sporadically. The quantitative analysis conducted 

in 2017 of adenovirus, Vibrio parahaemolyticus and Aeromonads indicated 

that the concentration ranges of these pathogens were from 1.5 x10
4
 to 2.5 x 

10
5
 copies/L, from 30 to 3800 CFU/100 mL, and less than 5.4 x 106 

CFU/100 mL, respectively. Quantitative Microbial Risk Assessment 

(QMRA) was carried out to quantitate the risk of adenovirus infectious 

when individuals ingested 1ml water. The risk factor for fish man during 

farming in sea water was 0.2; for individual workers around Puzi River was 

0.59, and the risk factor was 0.086 when doing a water activity in these area 

in general.    

According to the regression analysis of various factors on detection 

rats of pathogens, the occurrence of Enteritis Vibrio is associated with 

detection rates of E. coli; the occurrence of V. parahaemolyticus is 

correlated with pH value; the detection rates of Vibrio vulnificus is 

associated with turbidity; the detection rates of Bacillus cereus was 

associated with total number of colonies; and the detection rates of 

adenovirus, norovirus, were associated with salinity and water temperature 

respectively. In the results after precipitate events, the detection rates rates 

of Enteritis Vibrio and adenovirus were positively associated with 

parameters of average rainfall, temperature, and turbidity of water. Our 

results of logistic regression analysis on the parameters of climate factors to 

the occurrence of Enteritis Vibrio and adenovirus showed a positive 
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correlation of 10-day accumulated precipitation to the occurrence of 

Enteritis Vibrio, while revealed a positive correlation of averaged 5-day 

temperature to the occurrence of adenovirus. Moreover, analyses on the 

relationships between physical parameters and the detection rates of 

microorganisms showed a positive correlation between the parameters of 

two groups. Long-term monitor in pathogen detections in shellfish and 

aquatic environments is required to have meaningful data for providing 

thorough references in terms of diseases preventions. 

 

Keywords: gastrointestinal pathogena ȳ detection rateȳ dominant 

microorganismsȳVibrio parahaemolyticus,ȳnorovirusȳextreme precipitationȳ

cliamte changeȳQMRA 
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Ϛȳ ᵫӐѝ 

Ϛȳ ›ṕ 

ѷꜜ Ӣ (WHO) Ȳ֯ М צפּ 80 %ᾼ 33 %

ᾼײϺ ֪Ȳ ֮Ѭ ȳѬ ȳ ₇ ẞ ἤ Ӣᾬᴆ╬צ йᾼ

…(WHO, 2003)ȴṙ Ɫ╥ּר Ṿ ᾼϚ Ѭ ₇Ȳѹ֯ ֵ

ꞋצӢ Ἠ῏ӑ ᵛ ᾼ (Nishida et al., 2003)ȴԓ ᾼṙ ◖ἤ

╬ Ȳ 63.3%ᾼ Ẃ ӢὑѡӐȲẔ ֪ ѡӐᾼ

Ӣ ѝоצ (Bellou et al., 2013)ȴῺ Ѭ П Ҡ ẃᴞ Ὼ

ᾈЎП ᾫ ᴆ Ѭ Ὅȳ Ӣ♄ᴆѬȳ ᾬц Ӣ ᾬ ᾑᾬȲ

ӦӔ ☼ὍἨ  ☼ᴖ☼ϤѬ ȴṙ ἤӢᾬȲֽ

Ѭ ắ ᴆ╬Ȳṙ ὔ Ѭ Мᾼ (Le Guyader et al., 

2008)ȴ ὑϱ Ȳү Ὼ Ἠᾘ ṙ Ѭ ₇ᾼ ֯׀ ᶮц

Ẕ ӣѬП Ӣᾬ Ѭ иέП צ Ϥ ПӇ ȴ 

ȲῺדẃ вѬ ₇ц ₇М◖ ḕדӂᶁּצפҳϾֵ

Ϣắ ( , 2012)ȴ ScallanɎ2011ɏᾼׁשṅ ᵫȲḕ 6 רּ ϢМ

צ 1 Ϣ(ᵛ 4,800 Ϣ) Ӣ ᾬ ╬ПМ◖ṶԈȲẔМ 128,000Ϣᴰ Ȳ

3,000ϢײϺȴиέẔ ›Х֤ȲṼᶧ╥ Norovirus (58%)ȳSalmonella 

nontyphoidal (11%)ȳClostridium difficile (10%)ȳCampylobacter spp.(9%)ȳ

Staphylococcus aureus (3%)ȴᴖ ȲӖ Ԛ⇔ד100 Ӣ 426

₇М◖ṶԈȲМ◖Ϣ 5,819ϢȲṳצ 1ϢײϺȴ М◖ ᾬи

ȲѬ цѬ ҒЏ₇М◖ Ӣ פּ 21.3%Ȳ ὑװ ה֥ ₇(

Ḝ , 2012)ȴᴖּר ֵ ӣḶ ȳѝ і ╬П ẂȲṶ∟ ▲Ꞌ

ӱḶ ȳѝ Мᾼ Ӣ╓ ( ―ἤЄ ) ֥֯ вȲ

ӱ Ӣ╓ П Ȳ ЛṜѿ’ Ϣ ӣḶ цѝ ᾼׄԓἤ

(Daniels et al., 2000)ȴ (Ḷ )ȳ цѝ ṙ Ѭ ₇Ȳẓצ Ѭ



6 

 

М ᾬ ᾼ ἤȲ֪ױ Ϸ ӢӖ ֪ ӣắᴆ╬Ѭ Ӣ ᾼṙ

Ѭ ₇Ȳᴖ Ѭ ṶԈ(Bellou et al., 2013; Lee et al., 2008)ȴ

ṷ ẂЛᵀּט ₇ׄԓ ᾼ ἤȲӼṿѬ ц ἤ Ẕẃ

ц ╬ П …Ḇắ ȴ 

і Ѭ ц ☼ᴩᾼ ἤ ӢᾬҔ╗ֵ ᾼ ц ◖Ȳ

ṷ ἤ ӢᾬᾼЄЊȳӢ ἤѿц ╬ ѻᾼ ᶮ Л֝דȲ֯Ѭ

МᾼӢ׀ц☼ᵉᾭᾓӼצ−Єᾼ ȴӦ ᾬ Ю і ᾼ ᶩ ᾭ

ᾛȲ ᵺכ Ȳֽẕ₤ᾼ ᾬМ◖ ᾭⱢ≡ἤ︢ Ȳֽ ֟ȳ

ἨẒ῏ ẓȲṳᴴ ד ᾭֽ Л ȴ ᴖȲ ϷҠ

і ≡ἤѹ№ ӢỄᾼ ҵ Ȳֽẻᵮ ȳ ếӢ ›∟Ẇ

ȴױ ᾭҠ Ӵҏ ȲἨ ẕ₤︢ ᾭᴖ Ӣȴ ὑБ

Ȳ ֵԒ›ЛὙ ֪ᾼ ₇М◖ṶԈֽЭֵҠ ứ ֪ὑ ◖ ╬ȴӭ

›Б῀ ἤ צ 30 ѿϱȲẔМ Ϣ ד ᾼ Ҕ

╗Ḙ ѫ (Salmonella spp.)ȳפᾭ (Campylobacter spp.)ȳᶳ ѫ

(Shigella spp.)ȳḈ (Listeria monocytogenes)ȳ ἤЄ

(pathogenic Escherichia coli)ȳ  ᴥ (Staphylococcus aureus)ȳ

Ἅ (Vibrio vulnificus)ȳ Ἅ (Vibrio cholerae)ȳ ᾣἍ (Vibrio 

parahaemolyticus)ȳ҇Ϣ (Bacillus cereus)цᵺ ᾭῤ

(Clostridium difficile)ȴּר ӣṙ דכ ᴩׁשṅȲ

Ὠ ӱȲ ἤ ╬ ѿἍ (Vibrios spp.)ⱢѻȲּפᴾẔἬצṙ

ἤ ╬ Ẃᾼ 85.0% (546/642)ȲẔװⱢᶳ ѫ פּ 11.8%Ȳ Ɫפᾭ

(1.9%)цḘ ѫ (1.2%)Ȳױ Ὠ Ϛ ἤ ╬ᾼ ẓצ

ἤȴ 

ᾭפ ╥ ṓᾼ ἤ ᾬ Ю ȲҬ 500 Ҡѿ Ȳ

֯Б ╥ ṓᾼ ἤ ╬ ȴּר CDC֯ ᾼד2000
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ӱȲḕצפּד 2 ᴍ Ϣắ ╬Ȳױҵ Л֮֝ ṅᾼשׁ῏

ӱȲӦ і ᾼ ╬ Ẃ МȲפᾭ ╬ Ḙ ѫ

֢֮֯ᶁ Ự 1ц 2Ȳּ֢פᴾ 35-38 % (Stutman et al., 1994; Bottieau et 

al., 2011)ȴפᾭ Ӽ╥і М ᴩ῏ (Travelersôdiarrhea)

П (Bottieau et al., 2011)ȴפᾭ МѿϢ  C. jejuniế C. coli

╬ ṓȴפᾭ ὑ ӢἨ ѳȳ ᴒȳ ȳЍᴒȳᾰȳ

ȳ ếἬ֢צ П︢ ȲⱢẔԚӢ ȴЄ ᾬ ѻҠ ╥

Ϣ ᾭפ╬ ẃ Ȳѻ Ӧ ╬ ᾬ ♪ᾬҠ ᴆ╬Ё ȳѬ

ἨѬ ₇ȲᴖϢ ӣẔᴆ╬П ₇ȳѬ ₇ếӑ Ἠᴆ╬֮ῶѬ

( Ứ , 2006)ȴ 

Ḉ (Listeria spp.)Ҕᵶ 15 Ȳᵀ ╬Ϣ П Ẃ Ӧ Listeria 

monocytogenesі (Wong et al., 1990; Hsieh et al., 2009; Huang et al., 2011)ȴ

ױ Ϣ ╬∟ѻ ᾭҔ╗ ᾣȳ ᾣȳ☼ ế ᴨ ȴL. 

monocytogenesӼҠ ╬ֵ ᾬȲҔ╗Ѭ ȳ ȳ ѿц ᾬ

ὔ ╬ѹ ⱢӐ ѻȴ Diallo et al.ׁשṅ╓ҏ ᴟד1989 1991

רּ֯ד ֛ҼṸאᾼѬ ṙ Џ ᴩ 3,057 Ӑ צ 5.1%ᾼ

Ӑ ҏ Listeria monocytogenesȲѹ═ 1991ẞ 1993 ᴩ Ȳ

ҏ ϱсצ ȴ 

Ḙ ѫ ᾼ ╬ ҏ ϯԝҳ ᶩ ᾭȸ(1) ︢ᾣ( ẞ

ȳ їȳ ֟)(2) ᴨ Ἠ ᴨ (3) Ἠ (4)ẓ ╬ἤ

(WHO, 2008)ȴḘ ѫ ᾛ֯׀ὑ Ѭ Ȳ иḘ ѫ ᴨ ₤

╬П ѻẓ ϚἤȲẂֽ ₤Ḙ ѫ (S. typhi)ц ₤Ḙ ѫ

(S. Paratyphi)Ȳױϡ Ḙ ѫ Є и Ӣ֯Ϣ ᾼ ╬ȴᴖЄ

иᾼḘ ѫ ᴨ ₤П ╬⁄ Ϣ Ԛ ȲẂֽ Ḙ ѫ (S. 

Typhimurium)ѿц ᾣḘ ѫ (S. Enteritidis)Ȳ Ϡ ╬Ϣ ѿҵȲӼ
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Ҡѿ ȳ ȳѳȳᴒȳ ȳᾧ ᵂⱢ ѻ( Ứ , 2006)ȴ 

ἤЄ (pathogenic Escherichia coli)иⱢгЄ ȸ ◖ ₤Є

(ETEC)ȳ – ἤЄ (EIEC)ȳ ἤ₤Є (EPEC)ȳ

в  ἤЄ (EAggEC)ȳ ἤЄ (Attaching and Effacing E. 

coli)ȳѿц ҏᴨἤЄ (EHEC)ȴ ἤЄ ᾼиӁ− Ȳ֯

Ϣ ȳ ᴨ ᾬ цϚ Ё МꞋ֯׀ȴ в ῏ צ ϱ

֯Ϣ ế ᾬṝϱ ṅשׁ ▲Ȳᵀ−ю Ѭ ц ϱἒױП ᾼ

ד ἤȴ 

ᾣἍ і ᾼ ₇М◖Ȳ ὑנ ד1950 ӢὑѡӐȲ 272Ϣ֦

Ϡᴆ╬ױ ᾼ ᴖ Ӣ М◖ȲẔМצ 20Ϣ֪≡ἤ︢ ᾣᴖ ϺȲײ

ӦѡӐד1953 ῏ Fujino ϢӦ ῏ ―ц ᾼḘϜ Ми ҏ ᾣἍ

( ІὙ , 1999)ȴ ᾣἍ ẓצ ϩᾼ֪Іצ ứ ᴨ

(thermostable direct hemolysin; TDH)ȳ ứ ᴨ (TDH-related 

hemolysin; TRH) ◖ײ (lethal toxin)( ⁞, 1999)ȴ ȳᵅ

Ȳᵶ Ԍᾼ ◦╥ ᾣἍ ṾᾼӢ  ȷѷꜜ֢֮ ᾼ ◦ȳῺ

ᾈЀѬ ᶁצиᵉȴѹ רּ CDC ֯ ᾼἍ ╬ ẂМѿ

ᾣἍ ╬ Ɫ ṓ(CDC, 2007)ȲẔװⱢ Ἅ ȴү ֮ Ѭ ṙ

ἤ ╬ ẂӼѿἍ ╬Ɫѻȴ֪ױȲἍ ֯Ѭ ₇ Ẕ

ᾼ֯׀ ᶮ╥ ᾼ  (Lee et al., 2008)ȴ 

Ἅ Ȳ‟ ȸ ◦Ἅ (Vibrio vulnificus)Ȳ╥Ϛ ὑ ◦Мᾼ

ȴֽ Ὠ Ѐ ֯ᵶצ ᾼ ѬМȲ Ἅ ֯ Ѐϱ Ȳ

Ҡ і Ȳꜙᴟ ȴײ ӣϠ ᴆ╬ᾼ ȲϷצ

︢ᾣᾼҠ ȴ ◦Ἅ ᾼ ╬ Ẃ֯ү Л ṓȲẞӭ›ⱢѦȲү

ᾼ ẂЛ 100 ש) , 2015) Ȳᴖ Ẃֵ МὑМ ȲяẔ֯

ếүȴ Лᵀ֯ү юṓȲ֯ ☺ Ḇ╥юȲ ֪╥ ◦Ἅ
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ЄֵӢ ֯ цṸ ᾼ ◦֮ Ȳһ Ἅ ╥ ὑ֝Ϛ ᾼ

ȲἬ ᾼ ⇔╥ ѫ 20⇔ҿҢȲ צ 0.7-1.6% иᾼ ѬȲ ѡ(8ѣ-10

ѣ) ṓȲҏ ױ Ẃᾼ Мצ ȳү ȳ ȳ ẃᴫṸȳ ☺ȳ

רּ ⇔ ᵅᾼ֮ѠцѡӐ Ӣ ȴ ╬ ◦Ἅ ᾼ Ẓצ ȴ

Ϛ╥ Ϥᵶצ ◦Ἅ ᾬȲẂֽӧ ( )ȳӢ (Ḷ )ȳ (ѝ )

ᾼ цӢ ѱȷϡ╥ ӫ ϱ᾿ ╬ȲҠ ╥ Ṷ┤Ӣ ЏᵂȲӫ

ϱ צ ЀȲ ◦Ἅ ֮–Ϥ в(Arias et al., 1998; Campbell et al., 

2003; Cook et al., 2002)ȴ 

Ἅ צפּ 150 ᴨ ₤Ȳ (cholera)╥ ╬ Ἅ і ᾼ≡ἤ

ȴᴞ ד1854 ѿẃ֯ 19ц 20ѷּנ Ӣ ѷꜜЄ☼ᴩȲװ7 ╥Ӧ

◖ἤ O-1ᴨ ₤ Ἅ і ᾼȲO-1ᴨ ₤ϭҠиⱢẕ₤Ӣᾬ₤цᴦמ

Ӣᾬ₤(classical and El Tor biotype)Ȳ› Є☼ᴩ╥Ӧẕ₤Ӣᾬ₤іװ6 ᾼȲ

ᴞ ד1961 Ӣᾬ₤ἬіמѷꜜЄ☼ᴩ╥Ӧᴦװ7 ȴ ᴖ֯ Ἁד1992

֯֙⇔цụҒἮ Ϛ ₤ᾼ Ἅ і Є☼ᴩȲӦὑ Ởὑụ

ҒἮ ᾘỴ₨ӀȲ֪ױỄ֤Ɫ Ἅ O-139ụҒἮ₤ȴӭ› O-139₤ế

O-1₤ ֝ ԝⱢᶺ Пᾎứ ╬ ȴ ᾼ ᶩ ᾭѻ ╥ ế

֟Ȳ Ϣ Л ȲẔ ҏᾼѬ―֪ ᵧᴊᴥȲצ ṷצ ȲЛ

ᵶᴨ―Ȳѿц Ằᴖ ᶮ Ɫᴿ♃ᴏ ∟ᾼѬ('rice-water' stool)ȴắ

Ἅ ᴆ╬ᾼ ᾬȲяẔ╥Ѭ ₇Ȳѿцắᴆ╬ᾼѬ╥ ῴ ᾼ ╬ ȴ 

  ᴥ Ȳ25%ᾼӔ Ϣ ᾬẔӫ ȳЀ ȳ ȳ  

  ᴥ ȲӢᾬ צ Ѐ ᵛ–Ϥв і о Ȳ╝ Ӧо П

Ѐц₅ ᾣиᾆᾬᴆ╬ ₇Ȳ֪ױ כ ︢ᾣȴ ṓᾼ╥֦Ϡắᴆ╬

ᾼѭ ᴚ ₇ȳṵ ₇ȳ ṙ ― ἨӢ ḘἮἬ ȴױ иᾆ ứ

ἤᾼ ҵ ◖ Ȳắᴆ╬ᾼ ₇ Ғ ∟ ײ Ȳᵀ֪ ◖ Ɫֹו

ἤȲ֪ױ◖ ֵᾼ Ь М◖( ІὙ, 1999)ȴ 
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ᶳ ѫ (Shigella)ȲϷ ᶳ Ἠ῏ Ȳ╥Ϛ ѫ ἤȳЛ

♄ ȳЛ Ӣ Іᾼ ᾭ ȲҠі ϢếẔ҃ ṵ ᾬᾼ ἤ

(Yabuuchi, 2002)ȴᶳ ѫ Ϲắ֯׀ ╬῏ᾼЄ―Мȴ ᾼắ

╬ ― Ϥ҃ϢᾼЀȳ ᾬἨѬМȲ ― ֯Ϣ ȴᴖү ṓ

ᾼ ₤Ɫ S. flexneriц S. sonneiẒ₤ȲS. dysenteriae ∟ѿד1950 −ю

ṓϠ(´ , 2001)ȴ 

҇Ϣ Ểṝᵉ ѪȲɲ ֽ҇Ϣ ֪ᴖ ȴ֤֯ МиӁ ᾛȲ

ҠӦ ӐṝἨӦ ӢП◖ ᴖ ₇М◖Ȳі ПМ◖ ᾭҠи

Ɫ ֟₤ц ₤Ẓ ȴ҇Ϣ ὔӦᴊ цὖ ᴆ╬ ₇Ȳ

₇М Ҡ 20ʲ70%Ȳᴖ ṙ (ֽӢ )Ϸ  ,ἬṓɎWestצ

1989ɏȴ 

ᵺ ᾭῤ (Clostridium difficileȲ CD )╥Ϛ ѫ ἤ

Ȳ Ӣ ◖ ế ◖ Ȳ Єכ ᾣ(Clostridium 

difficile infectioȲCDI)Ȳ דϺȴ2010ײ רּ╥ в ╬ Ϛ

֤(Natasha et al., 2015)ȴױ ᾛиӁὑᴞ МȲֽЁ ȳ ȳḘȳ

ϚṷЄ₤ ᾬ(ѳȳ ế )ᾼ ―Ȳцᾰȳ ȳ ᾬếϢᾼ ―Ȳ ױ

Пҵ Є  ὑѬМ(Ryan, 2004)ȴ֯׀

ṓ ◖Ѡ צ A₤Ṋᾣ ◖(Hepatitis A virus, HAV)ȳḘᾌ ◖

(Sapovirus)ȳ ᾭ ◖(Rotavirus)ế ◖(Norovirus)Ȳ ҵѝ ╓

ҏṙ ◖ἤ ╬ ẂМȲ ◖ ╬ Ẃ ֵȲ 80%Ȳѹ

◖ ╬ Ẃצ ד Ғᾼ ȲẔװⱢ A ₤Ṋᾣ ◖ ╬ Ẃּפ 13%

ҿҢȲẔ ᾭ ◖цḘᾌ ◖Ӽצ ╦ Ẃ(Bellou et al., 2013)ȴ

ӣḶ цѝ ֯ṙ ◖ἤ ╬ Ẃ Миᵑᴾ 58.4%ц

22.6% (Bellou et al., 2013)ȴA₤Ṋᾣ ◖(Hepatitis A virus, HAV)ȳḘᾌ ◖

(Sapovirus)ȳ ᾭ ◖(Rotavirus)ế ◖(Norovirus)ꞋҠ Ѐ
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Ȳ Ӧ ắ Ϣ ᾑᾬἨ ֟ᾬᴆ╬ᾼѬἨ ᾬᴖ ╬ȲϷҠ Ӧ

Ϣ й ἨᵮϤ ֟Ἤ Ӣᾼ ᾍᴖ ╬(Valeria et al., 2015)ȴӢ

цѝ ṙ Ѭ ₇ẓצ ѬМ ᾬ ᾼ ἤȲӢ Ἠ ӣӑ ắ

ᴆ╬Ѭ Ӣ ᾼṙ ȲϷ ὔ ╬ ◖ (Belloy et al., 2013)ȴү

ᴫ ṙ Ѭ ₇ Ἤֵ ῺᾈЀ Ѭ ֥ ȲṼ

ӱȲῺדẃȲ≡ἤ ◖ἤ A ₤Ṋᾣ ◖ȳ ᾭ ◖ȳḘᾌ ◖ȳ

◖ ╬ Ẃ ד Ғ(Tsai et al., 2011; Wu et al., 2015)ȴẔМү ֮ Ẃ

Ḙᾌ ◖ ╬ ṶԈὑӖ  96 ד Ӣ(ᵦῠ₲, 2007)Ȳ ᾭȳ

◖֝Ɫ≡ἤ ︢ᾣМѻ ◖ἤ ╬ Ȳ֯╡ ӻ ╥ ὔ Ӣ

╬ᾼủ ȴ 

ӭ›Бצ ẃ ֵᾼ ӱȲԓ о БṜѿі ֵ֮

Ṇ ȳӢ Ṇ Ȳṳ֚цϢ Ӣ׀ (IPCC, 2001)ȴắԓ

֪ІḂ ᾼ Ȳᴞ Ӣ ц М ᾬȳ ᾬц֢ ӢᾬП

иӁПḂ ȲҠ ☼ᴩ ᾼ ⇔ иᵉᾭᾓ ПḂ (WHO, 

2003)Ȳ ᵑ╥ ѬцѬ ṙ Ɫ Ю П ȲẔ ὑ ԈП

яẔ (Patz et al., 2000; Gubler et al., 2001; Rose et al., 2001)ȴ

ᴴ ֢ Ӣ Ṇ П оц ὑӢᾬֵ ἤП ȲӼҠ

Ӣᾬ ֢ᾬ Пӂ ᾭ Ȳ ᴖ Ϣ Ӣ ╬ П֚ ȴ 

₇ׄԓᾼ Ɫ ẞ Ȳ(From Farm to Table)ה

Ệ צ Ȳ ᴖЛὔ ẞᴍиПᴍṮ ȴֽȸᴫѠ ЬЛ

Є₤Ѭ ₇ц ₇ᴆ╬ṶԈȴ֪ױȲצϢ ҏᶙ ᾼ ₇ׄԓ

╥ɦFrom Farm to FlushɧȲᵛ ẞ ₇֦ϯṍȳ ḤѬ∟ᾼϯ

(Sari, 2009)ȴᶺ цѬ ȳѬ ἤ ᾼ Ȳ

Ҕ╗ ỗ ד ᴯ ạ ȳ ₇ ᾬ Ȳ֪ҔᵶЛ֝

П ц иЏȲ Лὔԓ ᶙ Ȳ כ Ϣ ȲϷṿϯ
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П ᴯ цṮᾙПᵺ ȴ֪ ױȲױ ֥ ȳ

ỗ ’ П ц ֥ᵂȲ Ӧԓ ἤᾼ ֥Ȳ∂ ᶺ Ѭ

цѬ ᾬПϢ Ṯ Ȳ оṳ с Пצ ȳ

ц ▲ ạȲṳ ᴷꜟ Ȳѿּד ṅשׁ ╜כ‚ ᵂⱢȲꜙ

ᴟ ḂѬ ₇ ȳӀ ȳ Ӣ ᾼᾎ√ ѝἨѬ ѠהȲ

ѿ ᵅѬ ₇П ꜟ ᾼ Ӣ Ȳ ’ Ϣ ȴ Ӧ Ѭ цѬ

ᾬПϢ ṅשׁ▲ ᶾ П ӣȲѩ и ᴞϢȳ

ȳѬ ₇П ᾼᴨ ₤ȳ ֪₤Ȳ ᴩѬ цѬ ᾬ

П ц ᾼᵛ Ȳѿ צ ᾼṮᾙ Ȳ ᵅ

☼ᴩȲ֝ вѬ цѬ ᾬПϢ П￼

ᴷד Ȳ ẔӇצ ἤц ᴩП ȴ 

Ӧὑ вҵюצ╜Ἀ ᴯ ᾘ Ѭ ȳṙ ц Ӏ ṙ

ẃ П ἤ ứ ѠᾎȲ֪דױ ṅשׁ ѽȴӐ

ѿ ד П ᶩȳѬ ц П Ȳ вҵ ₇ȳ ᶩȳ

П ἤ Ѡᾎѿц вҵ ѝМἬ ῶП

ѠᾎȲṳ ֥ שׁ МїП∂ Ѡᾎ ᴩׁשṅȴ П ᴩȲ

Ӣᾬ֯׀ὑṙ Ѭ ₇ПҠ ẃ Ɫᴶȹ ⱢᴶȹцẔ֯

Мᾼиᵉ ֮ ȳ ȳ …ⱢᴶȹӦὑ ᶩ ṙ Ѭ ₇ц

Ѭ П Ȳ֯ᴨ ϱᾼ ứ ὨϱҠ צ Єᾼ Ȳ֪ױ

Ѭȳṙ цṙ ᾼׁשṅȲ ϠҠѿ Ẕ ֯

ҵȲӼҠ П ὨȲ ▲Ѭ ♄ ПῺ ц

ᾈЎ☼ П Ѭ ᾼᴆ╬ᾭᾓȴ 

Ӑ ѿ Ѭ ȳṙ Ѭ цṙ Ѭ ₇Ɫ Ȳ Ҡ

Ϣכ Ѭ ц ἤ П ц ◖ ᴩ ȲϠ ү

ȳѬ Ѭ цṙ ἤ ᶮȷѩ ֮ ϱПМ
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ϯ П ȲϠ Ҡ Пᴆ╬ ᶮȲ ▲ᴆ╬ ȴⱢ ϱ ֯

ᾼ ᴩ ȲӐ Ӽ ᴩד Ѭ ╓ ц Пиέ ѩ Ȳ

ϱ ֯Ѭ ṙ Мᾼ☼ᴩ ᾓц֪ ὑ ц

Ѭ ₇М☼ᵉП Ȳ ҠḆ ϤᾼϠ ϱ ṙ Пѻ ╬

ц ᶮȴ 

Ӑ Ϛד⇔Ἤ ПכὨⱢȸ(1) ậү ҖȳМȳȳὧҳ П

ѬȳӀ цḶ ПѬ цṙ ӐȲ ᴩ ц ◖

иέȴ(2) и ȴ(3) Ѭ׀’ ӐП иέ☼

ứѠᾎП ᵂ ᶧ∂Ӵȴ(4) ṙ ӐП иέ☼ ứѠᾎ

П ᵂ ᶧ∂Ӵȴ(5) Ѭ цṙ М иӁ ᶮȳ Ӣ цҳủ

о ▲П∂Ӵȴ(6) Ѭ цṙ Ὠ ẔѬ ╓ Пד

ἤиέȴ(7) ṶԈ Ѭ М П ȴ(8) 

иέПῴḔ Ὠȴ(9) ϡד⇔ П∂ Ḃ ȴ 

Ӑ ϡדᾼӭ ҔᵶᵓӣẒד ᾼׁשṅ ∂Ӵ: (1) вѬ

П иέ цῺ Ѭ ц ṙ ПϢ ᴁ╬ ▲ 

(2)∂ ֮ иᵉ ц Ϣ  (3) ᴩ ᴷц

Ӣ П ἤ ṅȴӐׁשṅПכὨȲҠẦᵗ╜Ἀ ҏ֪

כ ד ֚ Ϣ ẔṮᾙѠᾎП╜ ∂ ȴ 

  



14 

 

ϡȳḊ Ѡᾎ 

1. Ӑẃ  

ӐׁשṅԚⱢẒד Ȳ105ד⇔ ṅשׁ иέῶȲӐׁשṅ Ϛד

Ӑ ḖⱢḕủ ứ ц Ѭ Ԛ 20 ȲԓדԚ Ѭ 240

Ԉȴḕѣן 20 ц Ӏ ṙ ӐȲԓדԚ ṙ Ӑ 240Ԉȴ

ᴖӐ Ɫ֪ ῴ ṅПשׁ ḖȲṙ Ӑ сᴟ 400Ԉ(ḕѣן

20~60 Ἠ Ӏ ṙ Ӑ)ȴӐׁשṅ иⱢҖȳМȳȳὧ

ҳ ȴⱢᴕ ᴩ╜ ᴯП ֥⇔ц в ֵМЊ₤ Ꞌ ПЊ

₤ ȲӐׁשṅ ѿẦᵗѬ цẦᵗ Ѭ П

Ѡה ֮Ѡ ц ῂ (ֽ Ầ ȳѬ Ầ ȳ֢֮

)∂Ӵ ц ȲҫӐ ԛ ḕפּ֥דв Ғ ȴ

ϡד Ϛד Ὠ ▲ỗ ∂ ᴩ Ȳ Ɫ Ɫ

ᴫ 5 Ȳ Ѭ ậὧӰӁ ҵ ȳϝῖȳЀ цѵғҳ ү

ЄḶ ֮Ȳ ԓדѬ 190ԈȲṙ Ӑ֝ Ɫ 190Ԉȴ

ҵṳᴕױ Ȳḕד ᴟюẒװ ṶԈ ᴩ иέ

( ủ ц ủ )Ȳױ ӐⱢҵҒ ȴ 

ᶮȲ⁄и ֽϯȲӐׁשṅ Ϛדḕủ ứ ȳ

Ѭ цרІ ☼ Ԛ 53 ( Ѭ 15 ȳ Ѭ 15 (Ϛ ֮)ц

Іר Ѭ 24 )Ȳ П ֮ צ 15 ( 1)Ҕ╗ὧ ȸ ỳцῧ

Ẓ ȷҖ ȸ ȳӘׄ ᴎ Ϯ ȷМ ȸ ȳ

үᴫȳХ ȳϮ ц І Х ȷ ȸὧӰȳӁ ȳὧ

ц Х ȴ ϡדḕủ ứ ȳ Ѭ цרІ ☼ Ԛ (

Ѭ 5 ȳ Ѭ 23 (4 ֮)цרІ Ѭ 6 )Ȳ П ֮

צ 5 ( 2)Ҕ╗ὧҖ ȸ ᴎ Ẓ ȷМ ȸ

Ϛ ȷ ȸὧӰцӁ Ẓ ȴ 
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ҵȲױ ῶ 1ȳ104ד ד ὨȲ ṙ М֯ о

ẞүϚ ȲяẔѿ ЄȲ֪ױӐׁשṅ ậ Ϛד Є П

ὧӰӁ ᾼḶ Ԛ ậ 15 ȲѿὧӰҵ ( Ὥҵ ☺

ᴟ Ӂ ᾼ Ȳṳ ὑרІ ҏ Ѐ(3 )( 3) ᴩ Ȳҫὑ

ϡד ҫҵϮ ү Ӑ Ḷ ֮ὑ ὭЀ ȳ оѵғцү

ϝῖ ᾼḶ ᴩ ṳиέ( 4-6)ȴ 

Ӑׁשṅ Ԓ›Б∂ӴПרІ ☼ ( ֮ )ᾼѬ ᴩ

ѿ ПѠהȲ᷄ҏ ֯ᾼ ᾫцӖӢ Ѭᴁ╬ ȴӐׁשṅ

ד ἤ Ӣᾬὑ ☼ ц ᾫ П Ὠכ▲ Іר Ὼ ϯ

☼ ѿц Іר ϱ ѳ ☼ ᾼᾈ ȳ ᾫ цӖӢԝ Ṷ

Ḉ ȳḘ ѫ ȳᶼ ἤ  ᴥ ȳ ѫЛ ȳ Є

ȳ ◖ȳ ◖ѿц ◖П Ὠ ᴷ ᴁ╬ цϱ

ҏ ֽ 3ц4Ἤӱ(Huang et al., 2012; Hsu et al., 2014; Huang et al., 2014)Ȳ

ѹרІ ϯ ѻ Ɫṙ (ᵶḶ ѝ ) ( 7)Ȳ֪ױӐ Ϛ

ד Ɫ ᴩѬ ц П ἤ Ӣᾬᴆ╬ц☼Ӂ ₤Ἤ ứП

֮ Ԛ 24 ᴩ Ѭ иέȲѿᵓ Ѭ ᴆ╬ ṙ цẔ

Ѭ ד ἤȴṳ Іר Ѐ ᾘ Ẓ ПḶ ᴩ Ӑ ẔѬ

Ȳ Ҡиέὑ ☼ҏ Ѐцᾘ Ḷ П֯׀

☼ᴁ╬ד ἤȲרІ ậֽ 7 ἬӱȲױ ṳ Іר ד

ᾫӖӢ ѬП Ὅ ὑ ☼Ӑṝ ◖иӁП Ȳ╝ Ӽ⇔ד105

ᴩ 4ủ Ȳḕủ 29ԈѬ ȲԚ 116ԈѬ ӐȲֽ 7Ἤӱȴ ϡד

Ɫ 6 Ȳֽ 8Ἤӱȴ 

2. Ѭц Ѭ ӐП›  

(1) ╓ ἤ Ӣᾬȳ ן цᾬ ἤ╓  

Ӣᾬ╓ ӭҔ╗ (Total bacterial count)ȳЄ (E. 
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coli) ѿцЄ (Total coliform)ȴ ѠᾎⱢ ’ ἬеᵫɦѬМ

Ѡᾎ- ἳᾎ(NIEA E203.52B)ɧцɦѬМЄ цЄ

Ѡᾎ- ᵧᴥ ᾎ(NIEA E237.52B)ȴ 

ᾬ ἤ╓ ӭ(ṿӣ HANNA ₤ֵғ ṮѬ  , HI98196)

Ҕ╗ȸѬ ȳpH ȳ ⇔ȳ ȳ о ᴯ(ORP)ц ⇔(ɛs/cm)ȳ

⇔(Salinity)ȴ 

ן ẃ ȸ(Ϛ) ѡ (ᵶ 

)ȴ(ϡ) ֮ Ὼ (ᵶ ד )ȴ

ẃ ȸ(Ϛ) МҶ ᶝ ▲ Ṇ   

(http://e-service.cwb.gov.tw/HistoryDataQuery/index.jsp) 

(ϡ) ᴩ╜ ’   

(http://wq.epa.gov.tw/Code/Default.aspx?Water=Sea) 

(2) Є ӐП › ȸ 

ậ 100̡ 1000 mLᾼ Ѭ Ȳѿ᾿ 45 mmȳэ 0.45 mmП

(PALL, GN-6 Metricel) ᴩ ȴѿϯиⱢẒ ☼ ȸ ᾎц᾿

ᾎȴ ᾎậϯ ὍϤ ᾼ ᴩ› ȷ᾿

ᾎ⁄ậϯ ὑᵶ50צ mL PBSᾼ МȲ ϱ ᾬ ϤPBS

Мȴԛ и ᴟ 50 mL ї Ȳѿ 2,600 ×gϯ ї 30и Ȳҟ ϱ

ϯּפ 10 mLПѬ ẁᵂ ȴ 

(3) Є ӐП ◖› ȸ 

ậ 100̡ 1000 mLȲҒϤ о ( ⇔ 25 mM)Ȳ ϚѬ

(ֽ 1)Ȳ ҒϤ ўМȲ Ӧ ῈἼ Ȳ

Ȳѿ 0.5 mM 200 mL Ḥ♃ Ȳ Ḥ♃ Ȳ ᵮі

כ ן (ֽ 2)Ȳԛѿ 1 mM о 10 mL ♃ Ȳ

ן ♃ ᴟ ן вП ї МȲ ї ԒҒϤ 50 mM 
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0.1 mL ц 100 Ϯ ӧ ӧ -ϛϡ ҳϛ 0.1mLȲ

ậҏ ї Ȳ ♃ Ϥ ї МȲὑ4 ѿ 3000×g ї 20

ʲ30 и Ȳ ᴟּ0.5פ mL ѿϯȲ ᵮậᴟ1.5 mL ї МȲ

ẁᵂ ȴ 

(4) Њ П ◖›  

Њὑ 100 mL Ȳ иװ Ϥ ї Ȳὑ4

ѿ 3000×g ї 20̡ 30 и Ȳ ᴟּפ 0.5 mL ѿϯȲᵮậ ᴟ 1.5 mL 

ї МȲẁᵂ ȴ 

3. ṙ П›  

ṙ ậ 10ᴟ 12 ṙ Пв ᶁ ПȲ Пậ Ҕ╗ᴚц

Ȳậ Ҡ Ҕ╗ ṙ ȴ ѿ Ἧᶁ Ȳԛậᶁה90ּ

50 gȲҒϤ PBS 450 mLȲѿ 8,000 rpm Ἧ 1и ȲᵂⱢ 10

ȴ 

4. ṙ ◖П›  

(1) ṙ  

ṙ ҵ ӣБ ЊϧἨ ІӉ Ȳậҏᴚ иṳ ҵ цӪᴥ

ҟ ȲӪᴥ Ҡ Ȳ ϯМ иȲẁᵂ ȴֽ 9ȴ 

 (2) М ›  

ậМ 1.5 gȲ ὑ 50 mL ї ȲҒϤ 10  mLȲ

ї ὑԜϱȲѿᶁ ᴩ שׁה◕ 2 Ȳḕ◕֢ ȷהּ 30 ҒϤ

Ӿ-Ϝ 6 mLȲ═ ᶁ Ȳԛѿהּ 30 3 mL Ḥ♃

ὑᶁ ϱП ȴ שׁ ∟П ὑ 4 ֥ᶁл 1 Њ Ȳѿ

12,000 ×g ї 20 и Ȳậϱ ȴ 

(3) PEG 6000 ȸ 

PEG6000- о 10.5 mL ᴟϱ Пϱ МȲ҉Ԍ лȲ ֥
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ὑ4 ═ ֥ᶁл ỏȴ ֥ ὑ4 ѿ 12000×g ѿϱП ᴩ

ї 20 и Ȳҟ ϱ Ȳ ѿӀ ᵂἼậ ◖ RNAȴ 

ϱ Ѡᾎ ᴕᴞ Ӣ ᵓ еᵫП ₇М Ӣᾬ Ѡᾎʟ ◖

П ѣ27 ѡ 6ד 103) ֿ 1031900867 еᵫ Ӕ)цA ₤Ṋᾣ

◖П њҌв ד 103) 6 ѣ 16 ѡ ֿ 1031900776 еᵫ

ứ)ȴ 

5. Ѭ Ӑцṙ П и ȳ оȳ ứ  ׀’

(1) Ҕ╗ȸ҇Ϣ (Bacillus cereus)ȳפᾭ

(Campylobacter spp.)ȳᵺ ᾭῤ (Clostridium difficile)ȳ ἤ

Є (pathogenic Escherichia coli)ȳ ֵἤḈ (Listeria 

monocytogenes)ȳḘ ѫ (Salmonella spp.)ȳʂ ѫ (Shigella spp.)ȳ

  ᴥ (Staphylococcus aureus)ȳ Ἅ (Vibrio cholerae)ȳ

ᾣἍ (Vibrio parahaemolyticus)ц Ἅ (Vibrio vulnificus)ȴӔ ạ

Ӑ ЏἬ Ȳ ֤ ц ֽϯ: Bacillus cereus (BCRC 

10446ȳBCRC10603)ȳCampylobacter jejuni (BCRC 12876)ȳClostridium 

difficile(BCRC 17702ȳBCRC 17900)ȳEscherichia coli (BCRC 14824)ȳ

Listeria monocytogenes (BCRC 15330ȳBCRC 15352)ȳSalmonella enterica 

(BCRC 12947)ȳShigella sonnei (BCRC 15965)ȳStaphylococcus aureus 

(BCRC 10781ȳBCRC11863)ȳVibrio cholera(BCRC 17642)ȳVibrio 

parahaemolyticus (BCRC 10806)ц Vibrio vulnificus (BCRC 12905)ȴ106

ד Ѭἤ (Aeromonas hydrophila)ȴӔ ạ Ӑ

ЏἬ Ȳ ֤ ц ֽϯ: Aeromonas hydrophila(BCRC 

1308)ȴ 

(2) ṙ ӐП  

֢ Пи оѻ Ӣ ᵓ еᵫП ₇ ӢᾬП ѠᾎȲ
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ֽϯȲױҵȲ֢ и о☼ ὑῶ 2 цῶ 3 ẁᵂ ȴ 

(A) ҇Ϣ и о ₇ ӢᾬП Ѡᾎð҇Ϣ П

њҌ ᴩ (101 ד 11 ѣ 19 ѡ ֿ 1011902826 еᵫ)ȴ 

(B) פᾭ и о Ӣ ᵓ еᵫП ₇ ӢᾬП Ѡᾎ

ʟפᾭ П њҌ ᴩ(93 4 ד ѣ 5 ѡ ֿ  0939306569 

еᵫ)ȴ 

(C) ᵺ ᾭῤ и о ᴕ Pasuale et al., 2012Ἤ ῶᾼ ѝ

ᴩȲ Ḕ Ẕ ѝ ᴩȴ 

(D) ֵἤḈ и о Ӣ ᵓ еᵫП ₇ Ӣ

ᾬП Ѡᾎ- ֵἤḈ П њҌ ᴩ(103 ד 1 ѣ 9 

ѡ ֿ 1021951354 Ӕ)ȴ 

(E) ἤЄ и о Ӣ ᵓ еᵫП ₇ ӢᾬП

Ѡᾎʟ ἤЄ П њҌ ᴩ(103 12ד ѣ10 ѡ ֿ

1031901801 еᵫ Ӕ)ȴ 

(F) Ḙ ѫ и о Ӣ ᵓ еᵫП ₇ ӢᾬП

ѠᾎʟḘ ѫ П њҌ ᴩ(102 ד 12 ѣ 23 ѡ ֿ

1021951187 еᵫ Ӕ)ȴ 

(G) ᶳ ѫ и о ₇ ӢᾬП Ѡᾎʟᶳ ѫ П

њҌ ᴩ(104 4 ד ѣ 29 ѡ ֿ  1041900638 еᵫ

Ӕ)ȴ 

(H)   ᴥ и о ₇ ӢᾬП Ѡᾎʟ  ᴥ

П њҌ ᴩ(98 6 ד ѣ 9 ѡ ֿ  0981800188 

еᵫ ứ)ȴ 

(I) Ἅ ц ᾣἍ и о иᵑ ₇ ӢᾬП Ѡᾎʟ

Ἅ П њҌ(102ד 5ѣ 28ѡ ֿ 1021900644 еᵫ
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Ӕ)ц ₇ ӢᾬП Ѡᾎʟ ᾣἍ П њҌ ᴩ(102 ד 9 ѣ 6 

ѡ ֿ 1021950329 еᵫ Ӕ)ȴ 

(J) Ἅ и о ᴕ Harwood et al., 2004, Cañigral et al., 2010Ἤ

ῶᾼ ѝ ᴩṳ ᴕ ₇ ӢᾬПἍ ѠᾎȲ Ḕ

Ẕ ѝ ᴩȴ 

(K) 106 ד Ѭἤ и о ₇ ӢᾬП Ѡ

ᾎð П њҌ ᴩ (94 ד 12 ѣ ֿ 0949436403 

еᵫ)ȴ 

(3) ц Ѭ П  

ѻ Ṽ вҵ╜Ἀ ᴯеᵫѠᾎц ґ ῶПѠᾎцӐׁשṅ⅍

Ӕ ПѠᾎ ᴩȲ ֽϯȲױҵȲ֢ и о☼ ὑῶ 4 ц

ῶ 5ẁᵂ ȴ 

(A) ҇Ϣ ѿ Trypticase Soy Polymyxin Broth (TSPB)ᴩ› Ȳѿ

CHROMagarÊ B.cereus, Mannitol Egg Yolk Polymyxin (MYP) Agarᴩ

оȴ 

(B) פᾭ ѿ Boltonôs brothᴩ› Ȳѿ Charcoal Cefoperazone 

Deoxycholate modified Agar (CDDA)ᴩ оȲ ═ Ԉȴ

Ḕ ᴕ Denis et al., 1999, Wilkes et al., 2009 Пѝ ȴ 

(C) ᵺ ᾭῤ ѿ Cycloserine-Cefoxitin Fructose Broth (CCFB)ᴩ

› ȲѿCHROMagarÊ C.difficile, Cycloserine-Cefoxitin Fructose Agar 

(CCFA) ᴩ оȴ 

(D) ֵἤḈ ѿ 1/2 Fraser broth ᴩ› Ȳѿ

CHROMagarÊ Listeria, Polymyxin Acriflavin Lithium Chloride 

Ceftazidime Aesculin Mannitol (PALCAM) agar ᴩ оȴḔ ᴕ

Doumith et al., 2004, Lyautey et al., 2007, Soni et al., 2013Пѝ ȴ 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Doumith%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15297538
http://www.ncbi.nlm.nih.gov/pubmed/?term=Soni%20DK%5BAuthor%5D&cauthor=true&cauthor_uid=23201044
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(E) ἤЄ ѿ MacConkey broth, Brain-Heart Infusion Broth 

(BHIB),Tryptose Phosphate Broth (TPB) ᴩ› ȲѿCHROMagarÊ 

STEC , MacConkey agarᴩ оȴ 

(F) Ḙ ѫ ѿ Buffered Peptone Water (BPW) Broth , Rappaport 

Vassiliadis (RV) Broth ᴩ› ȲѿCHROMagarÊ Salmonella, Xylose 

Lysine Deoxychola (XLD) Agar ᴩ оȴ∟ иέ Ḙ ѫ

₇ ứ ѠᾎциІӢᾬᾎȴ оП ᴟ ạ

ᴩ PFGE₤ᵑ ứ цᶼ ἤиέȴ 

(G) ᶳ ѫ ѿ Buffered Peptone Water (BPW) Broth , Shigella brothᴩ

› Ȳѿ Xylose Lysine Deoxychola (XLD) Agar, SSA: Salmonella 

Shigella Agar ᴩ оȴ 

(H)   ᴥ ѿᵶ 6.5% NaCl Tryptose Phosphate Broth (TSB)ᴩ›

ȲѿCHROMagarÊ MRSA, Baird-Parker Agar ᴩ оȴḔ ᴕ

Lo et al., 2012, Fang et al., 2014Пѝ ȴ 

(I) Ἅ ц ᾣἍ ѿ Alkaline Peptone Water (APW)ᴩ› Ȳѿ

CHROMagarÊ Vibrio, Thiosulfate-Citrate-Bile salts-Sucrose (TCBS) Agar

ᴩ оȴḔ ᴕђᴫ Ӣ ᴯ (Brazil National Health 

Surveillance Agency, ANVISA) Ḷ Ѭ цẔ҃Ѭ Ѡ

ᾎȴ 

(J) Ἅ ѿAlkaline Peptone Water (APW)ᴩ› ȲѿCHROMagarÊ 

Vibrio, Thiosulfate-Citrate-Bile salts-Sucrose (TCBS) Agar ᴩ оȴḔ

Harwood et al., 2004,Ἤ ῶᾼ ѝМ Ѭ Ӑ иέ

Ѡᾎ ᴩȴ 

(K) 106ד Ѭἤ ѿ Trypticase Soy Broth(TSB)ᵶ30 ɛg/ml 

Ampicillin, 40 ɛg/ml Irgasanᴩ› Ȳѿ Ampicillin Dextrin 
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Agar(ADA) ᵶ 10 ɛg/ml Ampicillin, 2 ɛg/ml vancomycin, 50 ɛg/ml 

O129(Vibriostatic agent)ѿц Aeromonas agar ᴩ оȴ 

6. Ѭ Ӑцṙ ц ◖ПиІӢᾬ ứ 

Ѭ Ӑ ṙ П› ☼ ֽ 9Ȳ ∟ṿӣԓᴞ

ậ Ἴậ ȲἼậ ц☼ ֽϯȸ 

(1) ԓᴞ ậ ᵂӂү╥ᵓӣ в ▐ϱП Ȳ ᵮ צ

П ᴟЛ֝ᾼ вȲԛᵓӣ ֯ ҵ П Ἧ Ȳ

ч ֮ᶶ Ἧ Ȳ ᶁлᾼכ ếȲ ȳ ᵮ ȳ

♃ Ḥ Ȳ ẞ ᾼ ȴṿӣП ậ ѿ  ZP02006 

MagPurix Bacterial DNA Extraction Kit ц ZP02003 MagPurix Viral 

Nucleic Acid Extraction KitԒ ȴ 

(2) ѿ DNA иԏԏ⇔ (NanoDrop1000) DNA ᾼ (260 nm/280 

nm ratio)ȴ 

(3) ӐМ PCR ḀạᾬПҟ  

(4) П Ҕ╗҇Ϣ (Bacillus cereus)ȳפᾭ

(Campylobacter spp.)ȳᵺ ᾭῤ (Clostridium difficile)ȳ ἤ

Є (pathogenic Escherichia coli)ȳ ֵἤḈ (Listeria 

monocytogenes)ȳḘ ѫ (Salmonella spp.)ȳʂ ѫ (Shigella spp.)ȳ

  ᴥ (Staphylococcus aureus)ȳ Ἅ (Vibrio cholerae)ȳ

ᾣἍ (Vibrio parahaemolyticus)ц Ἅ (Vibrio vulnificus)Ȳ106ד

Ѭἤ (Aeromonas hydrophila)ȴѻ Ẕ ғ

֪ȳ ֪ѱ◕Ἠ ◖ἤ ֪ᶧԝ ᴩіІȴ іІ ȳᵂ

ӣ Ѡȳч Ԉ ὑϯῶ 6ȳῶ 7цῶ 8ѿẁ ȴ 

(A) ҇Ϣ ȸCytotoxin (cyt K ), Enterotoxin (nhe A), Haemolysin BL (hbl 

A), Thuringiensis delta-endotoxin (cry I A) ᴩᵒ ȴ 
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(B) פᾭ Campylobacter jejuniȸѿ 16S rRNA ᴩἨ╥ӭ›ӣᵂ и

ứ C. jejuni ᾼіІԚצ 2 Ȳиᵑ╥ Ẕ ᾼ hippuricaseצ Ӫ

֪ hip Oѿц◖ ֪ ceu E ȷᴖ и C. coliᾼіІϷⱢ 2 Ȳи

ᵑ╥ Ẕ Serine hydroxyme thyltransferaseӪ ֪ gly Aế◖ ֪

ceu Eȴ 

(C) ᵺ ᾭῤ ȸѿ toxin A (tcdA), toxin B (tcdB), binary toxin 

(cdtA/cdtB) ᴩᵒ ȴ 

(D) ἤЄ ȸEHEC (stx1, stx2), ETEC (sth, stp, lth, ltp), EPEC (eaeA, 

bfpA), EIEC (invE)ȴ 

(E) ֵἤḈ ȸѿ Ribose-phosphate pyrophosphokinase (prs), 

p60 extracellular protein(iap), Lysteriolysin O(hlyA) ᴩᵒ ȴ 

(F) Ḙ ѫ ȸѿ Invasion gene (invA)o ȴ 

(G) ᶳ ѫ ȸѿ Antigen H (ipaH), Lactose permease (lacY) ȴ 

(H)   ᴥ ȸѿ Nuclease (nuc),Penicillin binding protein 2(mec A)

ᴩᵒ ȴ 

(I) Ἅ ȸѿ Outer-membrane protein W (ompW), Cholera toxin (ctx)

ȴ 

(J) ᾣἍ ȸѿ◖ϩ ֪ tlh, tdh, trh, collagenase (VPC) ȴ 

(K) Ἅ ȸѿ Hemolyin/cytolysin (vvhA)o ȴ 

(J) 106ד ȸѿ Extracellular hemolysin (ahh1)ц DNA gyrase 

B-subunit (gyrB) ȴ 

(5) П ◖М Hepatitis A virus NorovirusȲẔ ӐП RNA ᴕ

Ӣ ᵓ еᵫП ₇М Ӣᾬ Ѡᾎʟ ◖П ד 103) 6 

ѣ 27 ѡ ֿ 1031900867 еᵫ Ӕ)ц A ₤Ṋᾣ ◖П

њҌ(103 ד 6 ѣ 16 ѡ ֿ 1031900776 еᵫ ứ)ПиІӢ
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ᾬ в ᴩȴRotavirusц Sapovirus Ѡᾎ⁄иᵑ ᴕ ᶝ 93

ד  (DOH93-DC-2018)ц Oka et al., 2006Ἤ∂ Ѡה ᴩȴ і

І ȳᵂӣ Ѡȳч Ԉ ὑῶ 9ѿẁ ȴ106ד Ḃиᵑ

ᴕ Gilgen et al., 1997ȳGallimore et al., 2006ȳKitajima et al., 2010Ἤ∂

Ѡה ᴩȴ іІ ȳᵂӣ Ѡȳч Ԉ Ӕ ὑῶ 10ѿẁ

ȴ 

7. ứ Ѡה ᴷ 

Ӑ װ שׁ ṅ ѻ ц ◖ и ᵑ Ɫ ᾣ Ἅ (Vibrio 

parahaemolyticus, VP)ц ◖(human adenovirus, HAdVs)ᴩứ иέȲѿ

ц ד106 (Aeromonas spp.)ứ ᴷȲ ☼ ֽϯȸ 

 (1) ᾣἍ ȸ Ѭ Ӑѿ Ѭᾼ 1/4 ȳ10
-1 ȳ10

-2 ȳ10
-3 ȳ10

-4

Ȳѿ᾿ 45 mmȳэ 0.45 mmП (PALL, GN-6 Metricel)

ᴩ ȴԛ ᴟ 6 cm CHAMagar Vibrio ϱȲ37ę C

16-24Њ ᶮכ Ɏᴯcolony-forming unitȲCFUɏ ᴩứ Ȳ

ҫҵᵓӣ᾿ ᾎ ậП DNA ѿᵛ ֥ чה (Quantitative 

real time polymerase chain reactionȲqPCR) ᴩứ ᾼ ᴷȲіІ ֽ

ϯῶ 11Ἤӱȴ 

(2) ◖ȸ ᾿ ᾎ ậП DNAѿᵛ ֥ чה (Quantitative 

real time polymerase chain reactionȲqPCR) ᴩứ ȲіІ ֽϯῶ

11Ἤӱȴ 

(3) (Aeromonas spp.) ȸ Ѭ Ӑѿ Ѭᾼ 10
-1 ȳ10

-2 ȳ

10
-3 ȳ10

-4 ȳ10
-5 Ȳѿ᾿ 45 mmȳэ 0.45 mmП (PALL, 

GN-6 Metricel) ᴩ ȴԛ ᴟ 6 cm Ampicillin Dextrin 

Agar(ADA) ᵶ 10 ɛg/ml Ampicillin, 2 ɛg/ml vancomycin, 50 ɛg/ml 

O129(Vibriostatic agent) ϱȲ37ę C 16-24Њ ᶮ
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כ ᴯɎcolony-forming unitȲCFUɏ ᴩứ ᴷȴ 

8. Ѭ ╓ ȳ ṶԈц ֪ІиέѠᾎ 

Ӑ װ שׁ ṅ ѻ ц ◖ и ᵑ Ɫ ᾣ Ἅ (Vibrio 

parahaemolyticus, VP)ц ◖(human adenovirus, HAdVs)ȴӐׁשṅⱢ ⇔

ᴩ  Ѭ Ȳᴕ ẞ Ӑ ц иӁ Ȳ ӕ

иέѠᾎ Mann-Whitney U ứ ᴩ Ӣ Ѭ ╓ П …Ȳ╓

ҔᵶӢᾬἤ╓ ( (Heterotrophic plate count, CFU/ml)ȳЄ

(Total Coliform, CFU/100ml)ȳЄ (E. coli (CFU/100ml))цᾬ ἤ╓

(Ѭ ȳ ȳ ⇔ȳ ⇔ц )ȴҫҵ ֥Ѭ ╓

ὨȲѿцѻ ╓ ⁄ᵓӣ ₤П binary logistic regression

ᴩиέȴ 

ӐׁשṅῴḔ ԓү  ֪І ӢПד ἤȲӐד⇔

֪ІῴḔ  ᴩиέȲ ӣ 1щȳ3щ›ȳ5щ›ȳ10щ

›ȳ20 щ›ȳ30 щ›Пӂᶁ (ïC)ц  (mm) ᴩиέȲẔМѿ

T1ῶӱ щ ȲT3ῶӱ›Ϯщӂᶁ Ȳѿױ ȷR1ῶӱ ѡ 

ȲR3ῶӱ›Ϯщӂᶁ  Ȳѿױ ȲṳϠ ḕϚᴞ ד ҏצ

П ϩȲ ѻ ֪Іȴ Ѡᾎ (2005) ᵫṿӣП

иέ(logistic-regression analysis) П binary logistic regression ᴩиέȲẔ

Ӑеֽהϯȸ 

logit(ὴ)=0+1ὼ 

0ῶӱὼ=0Ȳlog( ҏ/ ҏП odd)ȷ 

1ῶ (ὼ1) oddᾼ ȴ 

Ἤצ Ѡᾎṿӣ Excel 2016ȳPaleontological STatistics (PAST) V. 3.14

ц SigmaPlot V.10.0 ᴩ иέȴ 

9. ứ ᴷ Ѡ ᾎ (Quantitative microbial risk 
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assessment,QMRA)  

Ӑ ᴷѠᾎѻ ᴕWHO(World Health Organization)ὑ еᵫὑד2016

ỪѠ (http://www.who.int/water_sanitation_health/publications/qmra/en/)П

Ӣᾬứ ᴷѠᾎ╓ȲẔМӐׁשṅѿ ◖ⱢӐשׁװṅ ȴ

Ӣᾬứ ᴷѠᾎѻ ╥ ẁ Ҡ ᾼ

ѠᾎȲӱ ֽ  1 ἬӱȲҬ צ Ӑứ ȲᵛҠ ֢

Ԓ› П еהȲ ד П ȴӭ›╓М

еה ѻה Ẓצ Ȳ Ϛ Ɫ exponential modelȲӐׁשṅП

◖Ɫ Ϛ Ȳה ϡ Ɫ beta-Poisson modelȲӐׁשṅ П ◖

Ɫ ϡ Пה ȴѿ ◖ⱢẂȲ ᾼ еהⱢ

0 ρ Å   where r = 0.4172Ȳѻ ∂ ᵓӣ ◖ 3₤ὑ

╬ Ẃ ᾎ⁄ ᴷȲ֪ױ ừ ӣ exponential modelȴהМ rⱢ

◖ QMRA ה (Mena KD &Gerba CP 2009)ȲdoseⱢѬ М ◖

(ѿ ѿ 700Ἤӱ)ȲӐеהѻ ῶӱ ӐМ

ẓד ἤȲҠ Ѡᾎױ ȴ֪Ӑׁשṅ ПѬ ӭ›ṳ ד

ṅȲᴖשׁ ҵ Ѡ ṅѻשׁ М֯ Ѭ ѿцד

ד ἤᵑ Ѭ П ᴕ ṅѻשȴӐׁה Ӑ ◖ Ҡ

Пכ ᴷ Ȳ Ӑ иכ Ϛ ṙ ἬẓצП ╬ ѿц

0.1mL 1mL ӣѬ П ╬ ᴩ ȴẔМ ӣẞ 0.1mLѬ Ȳ

╓Ϛ ⅎὑ Ѭ Ἠὑ ԏ ♄ Ҡ ֪ ᴖ ϤᾼѬ

ȲἨṿӣ ֮ Ѭ֯ Ӏ ׀’ ӣ ȲҠ ֪ ᴖ ϤПѬ ȴ

Ұ ȲϚ ᴖṕȲṳЛ ᾿ ӣ ṷѬ ȲἬѿ╥֪ ϤἨ

∟ ϤϯҠ ᾼ ╬ ȴϚ Ѭ Єּפ╥ 50uLҿҢȲ ὑ╥Ҡ

ẞẒ Ѭᾼ ἘȲᴖ 1mLⱢ 10 ᾼ Ἐȴ֪ⱢḶ ЏϢἨṿӣ

http://www.who.int/water_sanitation_health/publications/qmra/en/
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Ѭ ӥП ъȲ ẞᾼ Ҡ ѩϚ ⅎ פּ 10 Ȳ╝Ӑׁש

ṅ ẁ 1mL П Ɫױᵶ ȴ ṷ ᶁҠ еה Пȴ 
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Ϯȳ Ὠ  

1. Ὠц  

ד106  

Ӑׁשṅ ѬѬ (Ҕᵶ Ѭц Ѭ) צ 5 Ȳ Ѭ

ӐԚ 23 ȲרІ ☼ צ 6 ȲѬ ӐԚ 277ԈȲ֢ủ

Ӑ и ֽϯȸ 1ѣ-3ѣ( 5ủ) ѬѬ Ӑ 41ԈȲרІ Ѭ

Ӑ 6Ԉȷ 4ѣ-6ѣ( 6ủ) ѬѬ Ӑ 38ԈȲרІ Ѭ Ӑ 6Ԉȷ7

ѣ-9ѣ ( 7ủ) ѬѬ Ӑ 38ԈȲרІ Ѭ Ӑ 5Ԉȷ 10ѣ-12ѣ(

8ủ) ѬѬ Ӑ 38ԈȲרІ Ѭ Ӑ 6Ԉ(ῶ 12)ȴ Ṷ

Ԉ Ϯװ 99ԈȲҔᵶ 6ѣῴ ṶԈᾼ 27ԈѬ ȳгѣἉ ṶԈ

ᾼ 36Ԉц 8ѣԌ ṶԈ 36Ԉȴ 

Пṙ Ӑ צ 197ԈȲ֢ủ Ӑ ֽϯȸ1ѣᴟ 3ѣӀ

Ӑ 21ԈȲḶ Ԛ 20Ԉȷ4ѣᴟ 6ѣӀ Ӑ 21ԈȲ

Ḷ Ԛ 20Ԉȷ7ѣᴟ 9ѣӀ Ӑ 21ԈȲḶ Ԛ

20Ԉȷ10ѣᴟ 12ѣ Ӏ Ӑ 21ԈцḶ 20Ԉȴ

ṶԈ Ϯװ 33ԈȲҔᵶ 6ѣῴ ṶԈᾼ 9Ԉṙ Ӑ 6ѣἉ

ṶԈᾼ 12Ԉц 7ѣԌ ṶԈ 12Ԉȴ ⇔ד106 МѬ

פּ֥ 190ԈȲ ᴩѬ 277ԈȲ ᴩ 145%Ȳṙ Ӑּ֥פ

190ԈȲ ᴩ 197ԈȲ ᴩ 103%( 10)ȴ 

2. Ὠ   

Ӑׁשṅ Ѭ Ӣᾬ ӭҔᵶȸ ȳЄ ȳЄ ц

ȲẔМ ҔᵶḘ ѫ (Salmonella)ȳפᾭ

(Campylobacter)ȳᶳ ѫ (Shigella)ȳḈ (Listeria monocytogenes)ȳ

ἤЄ ȳ  ᴥ (Staphylococcus aureus)ȳ Ἅ (Vibrio 

vulnificus)ȳ Ἅ (Vibrio cholerae)ȳ ᾣἍ (Vibrio parahaemolyticus)ȳ
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҇Ϣ (Bacillus cereus)ȳᵺ ᾭῤ (Clostridium difficile)ц A₤

Ṋᾣ ◖(hepatitis A virus)ȳḘᾌ ◖(sapovirus)ȳ ᾭ ◖(rotavirus) ц

◖(norovirus) ȴᴖ ◖(adenovirus) ԝὑӐװ ӭȲᵀ

◖Ɫ Ѭ М ὔ ҏП DNA ◖(Sinclair et al., 2009)Ȳ֪ױὑ

ӐׁשṅМ ᵑҒϤӐ ◖ȲϚ֝ ֯׀ ᾓȴױҵȲ ⇔ד105

▲ ỗ ∂ Ṷ ȲӐׁשṅὑЭד⇔ҒϤ ứ иέц

ȴ 

2.1 Ѭ Ӑ Ὠ  

ứ)ד106 Ɫ 5~7ủ) иȲ֢ Ѭ иⱢ Ѭ( ЀѬ+ Ѭ)ȳ

ЀѬȳ ѬцᾈѬ ӐП ὨȲṳ Ғ Ѭἤ ҏ

ὨȲ Ὠ ד106 ֢ Ӑ ҏ ῶ(ῶ 13)цפ (

11ᴟ 16)ȴ֢ Ѭ П Ӣᾬ ҏ ѿ ᾣἍ ҏ ȴ ᾣἍ

֯ἬצѬ ҏ ꞋⱢ 100%ȴ Ἅ иȲ ѬѬ ҏ Ɫ 7.3% 

(3/41)ᴟ 26.3% (10/38); ЀѬ ҏ Юὑ 13.3% (2/15)ẞ 26.7% (4/15);

Ѭ ҏ ЀѬ ȲⱢ 21.7% (5/23)ᴟ 34.8% (22/60) Іר; Ѭ ҏ

⁄Ɫ 0 (0/6)ẞ 66.7% (4/66)ȴ Ἅ ֯ Ѭ ҏ Ɫ 2.4% (1/41) ᴟ

10.5% (4/38); ЀѬѬ ҏ Юὑ 0 (0/15) ẞ 6.7% (1/15); ѬѬ

иϷ ЀѬ Ȳ⁄Ɫ 3.9% (1/26)ᴟ Іר;(4/23) 17.4% ҏ Ɫ 0 (0/6)

ᴟ 16.7% (1/6)ȴ҇Ϣ ֯ ѬѬ ҏ Ɫ 39.5% (15/38)ᴟ 89.5% 

(34/38); ЀѬ ҏ Юὑ 13.3% (2/15)ẞ 93.3% (14/15); ѬѬ ҏ

Ɫ17.4% (4/23)ẞ87% (20/23);רІ ҏ Юὑ60% (3/5)ᴟ83.3% (5/6)ȴ

  ᴥ ֯ Ѭ Ӑ ҏ Юὑ 10.5% (4/38)ᴟ 29.3% (12/41); Ѐ

Ѭ Ӑ Ɫ 26.7% (4/15)ᴟ 60% (9/15); ѬѬ 5ủצ ҏȲ

Ẕ ὨⱢ 11.5% (3/26);רІ Ԍ 5ủ ҏ 16.7% (1/6)ȴḘ ѫ

֯ ѬѬ Ɫ 2.4% (1/38)ẞ 21.1% (8/38); ЀѬ Ӑ ҏ Ю
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ὑ 6.7% (1/15)ᴟ 13.3% (2/15); Ѭ Ӑ 6ц 7ủ ҏȲẔ Ὠ

֢Ɫ 21.6%ц 4.4%;רІ Ѭ צ 6ц 7ủ ҏȲẔ ҏ иᵑⱢ

16.7% (1/6)ц 80% (4/5)ȴ106ד Ѭἤ ᾼ иȲ ѬѬ

ҏ Ɫ 2.63% (1/38)ᴟ 12.2 (5/41); ЀѬ ҏ Ѭ ȲЮὑ

0% (0/15)ᴟ 20% (3/15); ѬѬ ҏ Ɫ 4.4% (1/23)ẞ ר;(2/23) 8.7%

І ҏ Юὑ 0 (0/6)ẞ 20% (1/5)ȴ֯ Ѭד106 Ӑӑ ҏᾼ

Ҕᵶȸפᾭ ȳᵺ ᾭ ȳ ἤЄ ȳḈ цᶳ ѫ

ȴ 

֥ ד105 ד106 Ȳ106֢ד ᾼѬ Ȳ֯ ᾣἍ ȳ Ἅ ȳ

҇Ϣ ȳ  ᴥ ȳḘ ѫ ȳ Ἅ Ȳצϱсᾼ ȴ

Ѭ Ӑᾼ ȴ ᾣἍ Ӧ ϱсᴟ(ӂᶁד105)73.5% ;(ӂᶁד106)100%

Ἅ Ӧ 11%ϱсᴟ 19.1%;҇Ϣ Ӧ 8.7%ϱсᴟ 58.4%;  ᴥ

Ӧ 7%ϱс 18.5%;Ḙ ѫ ⁄ 1.1%ϱсᴟ 8%; Ἅ ⁄╥ 3%ϱс

ᴟ 7%ȴ ЀѬᾼ иȲ ᾣἍ Ӧ 67.5%ϱсᴟ 100%; Ἅ Ӧ 13%ϱ

сᴟ 20%;҇Ϣ Ӧ 6%ϱсᴟ 60%;  ᴥ Ӧ 7.7%ϱс 42%;

Ḙ ѫ ⁄ 2%ϱсᴟ 9%; Ἅ ⁄╥═ӂ 2~3%ȴ Ѭ Ӑ ᴩ

Ẓ֝ד ѩ Ȳ ᾣἍ ҏ Ӧ 91.8%ϱсᴟ 100%; Ἅ ҏ

Ӧ 8%ϱсᴟ 19%;҇Ϣ Ӧ 15.4%ϱсᴟ 56.6%;Ḙ ѫ ҏ ⁄ 0

ϱсᴟ 10%; Ἅ ⁄╥ 3%ϱсᴟ 10%ȴרІ и ᴩẒ֝ד ѩ

Ȳ ᾣἍ ҏ Ӧ 24%ϱсᴟ 100%; Ἅ ҏ Ӧ 11%ϱсᴟ

36%;҇Ϣ ҏ Ӧ 2%ϱсᴟ 75.6%ȴҫҵȲḘ ѫ ҏ ⁄ 3%

ϱсᴟ 32%; Ἅ ҏ ⁄╥ ═ӂּפ 4%ᴟ 6%ȴ ѝ ╓ҏȲ ᾣ

Ἅ ֯ ѬМ ҏ Ҡ 98-100% (Zimmerman AM et al., 2007)Ȳ ӱ

ѬМצ ᾣἍ Ɫ Ȳ╝֪ Ẕ ᴩиέȲѿ ֵю ᾼ

ᾣἍ еԚ Ӣ╥ẓצ ⇔ ȴҫҵȲ Ѭἤ ѝ ⁄
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╓ҏ֯ҏ Ѐ ҏ פּ 2.9%ȲӐׁשṅὑ ⇔ד106 иѬ ҏ ȲҠ

ṙ כ Ȳ Ϣ Ϸצ ȲᵀЬ֯׀ ϚḔ

…Ȳѿ ╥ᵡצ П  (Norma Suely Evangelista-Barreto et 

al., 2010)ȴ 

Ӑׁשṅ ᾣἍ ֯ 1ц 2ủדצ ᵅ ҏ (55.7%ц 45.2%)Ȳ

ẔѬ ᶁ иᵑⱢ 19.34⇔ц 27.54⇔Ȳᴖ 28⇔ПѬ ҏ ד⁄

(68.9%ц 100%)ȴױҵȲ֯ Ѭ Ӑ ᾈѬ ӐП ᾣἍ ᾼ ҏ Ϸ

Ẕצ Ȳ ӱ Ѭ Ӑ ҏ ѩד ȴ105 ᾼדẒד106 ҏ

Ϸ Ȳ ( ȸֽ҇ Ϣ ȳ Ἅ é )Ἠ╥ (ֽȸ

ᾣἍ ) ҏ ϱсᾼצ ȴ ПדẒכ ᾼ Ȳ∟ ṷ

Ȳ Ѭ ╓ Ẕ ҏ ᴩ ȴ ѝ ╓ҏȲ҇Ϣ ȳḘ 

ѫ ὑѬ М ҏ Ɫ ᾭ ȲЄֵ Ɫ Ѭ ―ᴁ╬דצ Ȳ

ᵀӼҠ ֪Ɫ ϱс Ẕ ҏ ד Ȳ Пד ἤὑ∟

Пȴ 

2.2 Ѭ Ӑ ◖ Ὠ  

Ӑד⇔ ứ)ד106 Ɫ 5~7ủ) иȲ֢ Ѭ иⱢ Ѭ( ЀѬ+

Ѭ)ȳ ЀѬȳ ѬцᾈѬ ӐП ὨȲ Ὠ 105-106

ד ֢ Ӑ ҏ ῶ(ῶ14 ῶ15)ȴ֢ Ѭ ѿ ◖ ҏ ȴ

◖֯ Ѭ Ӑ ֯ 18.4%ᴟ 39.0%П Ȳ ЀѬ Ӑ ꞋⱢ

20%ȴ Ѭ Ӑ ҏ Юὑ 17.4%ᴟ 50% Іר; ҏ ꞋⱢ 100%ȴ

◖֯ ѬѬ 5ủц 6ủ Ӑצ ҏȲ Ѭ ҏ Ɫ

7.3%ц 5.3%; ЀѬ ҏ Ɫ 20%ц 13.3%; ѬꞋ ҏȴרІ Ѭ

6 ủצ 1 Ӑ ҏȲ ҏ Ɫ 16.7%ȴḘᾌ ◖ц ᾭ ◖ὑ 106

Ѭ⇔ד ӐꞋ ҏȴ ֥ ד105 ד106 Ȳ ◖ȳ ◖ὑ

֢ Ѭ М ҏ сצ֢ ȲẔ ֪∟ ὑѬ ╓ ц ֪Іҫצ ȴ
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ᴖḘᾌ ◖ц ᾭ ◖ὑ צד105 ╦ ҏȲ106ד⁄ ҏȴ 

2.3 ṙ Ӑ Ὠ  

Ӑד⇔ ứ)ד106 Ɫ 5~7ủ) ṙ иⱢӀ ц П

ὨȲ Ὠ ֢ד106 ֢ Ӑ ҏ ῶ(ῶ 13)ц

פ ( 15 16)ȲẒ Ьѿ ᾣἍ ҏ ȴ ᾣἍ

иȲӀ Ӑ Ɫ 47.6% (10/21)ᴟ 71.4% (15/21) ȳ ṙ Ю

ὑ 65% (13/20)ẞ 80% (16/20)ȴ Ἅ 5ц 7ủצ ҏȲẔ ὨⱢ

Ӏ ṙ Ɫ9.5% (2/21)ц4.8% (1/21) ; Ӑ 5ủ ҏ5% 

(1/20)ȴ Ἅ 5ủᾼ ṙ ҏ ὨⱢ 5% (1/20)ȴ҇Ϣ

иȲӀ Ӑ 7ủ ҏ 4.8% (1/21); ṙ ⁄╥ צ ҏȲ

Ɫ 5% (1/20)ᴟ 30% (6/20)ȴḘ ѫ ⁄ ֯צ 5ц 7ủӀ Ӑצ

ҏȲẔ Ɫ 14.3% (3/21)ц 4.8% (1/21)ȴ  ᴥ иȲӀ

Ӑ Ɫ 14.3% (3/21)ᴟ 52.4% (11/21); ṙ Юὑ 5% (1/20)ẞ

20% (4/20)ȴ Ѭἤ 6ц 7ủצ ҏȲẔ ὨⱢӀ Ӑ

Ɫ 9.5% (2/21)ц 4.8% (1/21); ṙ 6ủ ҏ 5% (1/20)ȴ֯

ṙד106 Ӑӑ ҏᾼ Ҕᵶȸפᾭ ȳᵺ ᾭ ȳ

ἤЄ ȳḈ цᶳ ѫ ȴ 

֥ ד105 ד106 Ȳ106דӀ ц ᾼṙ Ȳ֯ ᾣἍ ȳ

Ἅ ȳ҇Ϣ ȳ  ᴥ ȳḘ ѫ Ɫ ҏ Ȳ

Ẓד ═Ệứ ҏἨ╥ иצϱсᾼ ȴӀ ṙ Ӑᾼ Ȳ ᾣ

Ἅ ═ӂ 55.1%; Ἅ Ӧ 3%ϱсᴟ 4.8%;  ᴥ Ӧ 27.5%ϱс

ᴟ 38.1%;Ḙ ѫ ⁄ 1%ϱсᴟ 6.4%ȴ ṙ ᾼ иȲ ᾣἍ

ҏ Ӧ 57.8%ϱсᴟ 73%; Ἅ ҏ ═ӂ 2%;  ᴥ ҏ

═ӂּפ 11%;҇Ϣ ҏ ⁄╥ ᴟד105 ד106 Юὑ 5~6.7%Ȳ

7ủϱсᴟ 30%ȴ 
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2.4 ṙ Ӑ ◖ Ὠ  

Ӑד⇔ ứ)ד106 Ɫ 5~7ủ) ṙ иⱢӀ ц П

ὨȲ Ὠ ֢ד105-106 ֢ Ӑ ҏ ῶȲẒ

Ьѿ ◖ ҏ ȴ ◖ иȲӀ Ӑὑ 5ủ ҏȲ

6ủц ϝủ֢צ 2 Ӑ ҏȲ Ɫ 9.5% (10/21)ȴ ṙ ὑ

5ủц 6ủ ҏ Ɫ 2%Ȳ ϝủ⁄ ҏȴ ◖ 6ủӀ ṙ

ц 7 ủ ṙ Ϛצ֢ Ӑ ҏȲ ҏ иᵑⱢ 4.8%ц 5%ȴḘᾌ

◖ц ᾭ ◖ὑṙ ӐꞋ ҏȴ 

2.5 ֢ ц ◖иӁ иέ  

Ӑ иᵑṼ ֢ ц ◖ὑԓүиӁ ᾓ ᴩ Ȳ

⇔ҏ ᾼѿ ᾣἍ ⱢѻȲὑӐׁשṅ ⇔ד105 П 14 Ѐȳ106ד

⇔ П 5 ЀȳὧӰӁ ҵ ȳ ὭЀ в ȳ оѵғцүϝῖ

Ḷ цרІ ҏ ЀП ꞋצиӁȲѹὑѬ цṙ МꞋצ

ҏȲ105ד⇔ דẒ⇔ד106 Ὠ ӱ ᾣἍ Ɫ Ѭ֮ ṓП

Ȳ Frazier & Westhoff (1988)ц Haddock & Cabanero (1994)ᾼ

ᵫ╓ҏȲ ᾣἍ ֯ Ѭȳṙ ц МⱢ ṓП Ȳ֪ẔⱢ Ȳ

֥Ӣ ὑᾈЀ ӻꜜ  ( Ȳ1998)Ȳ Ӑׁשṅ ▲П ד Ȳ

ҫӐׁשṅӼ ậӐ Ѭ ế ᴩ ϚḔиέȲ106

⇔ד ᾣἍ Ȳ ᴩứ иέ Ὠ ȲӣẃϠ ү Ể

ṓ П ȴҫҵӦӐׁשṅṙ Ӑ ὨМϷҠ Ȳ

ᾣἍ ЬⱢѻ Ȳ (1998)Ϸ╓ҏȲ╡ ủ ᾣἍ Ự֯

ṙ МȲṼ ᵫ╓ҏӀ ṙ ắẞ ᾣἍ ᾼᴆ╬ѩ 44.4%Ȳ

ϭѿṙ ᴁ╬ᾼѩ ( 60%П )ȲӐׁשṅ Ὠ Ϛדṙ

ᾣἍ ᾼ ҏ ╡ủ Ởצϱс Ȳѹᴁ╬ѩẂ Ҡ 78.3%ȴ 

Ӑׁשṅ ủ ȳṙ ẃ ( цӀ ) ( ȳרІ ☼
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ц )Ȳ ᴩ ṓ иӁиέȲ106ד⇔ Ҕᵶ: ᾣἍ ȳ

Ἅ ȳ Ἅ ȳḘ ѫ ȳ  ᴥ ц҇Ϣ ṳ

ᴩ Ȳ Ὠֽ 17ᴟ 28Ἤӱȴ 

2.5.1 ᾣἍ иӁ иέ  

ᾣἍ П ԓү⇔ד106 иӁȲ⁄ ӱӭ››ϮủὑХ (

ȳ ȳ ȳὧӰцӁ )ᶁצ ҏȲ ӱӐד⇔ Ẕ⇔ד‹ ᾣ

Ἅ ὑ Ѭ֯׀ ᶮḆⱢ ȴᵀẒד ᴖṕȲ֯ Ѭ

Мֵ ᶁ֯׀ ᾣἍ Ȳ ὑ ֮ᵂ ӖП ϚḔ ᴷȴ 

⇔ד106 Іר ѻ ☼ 6 иέ Ȳϯ ◕ὑ Ϛцϡȳ

Ϯủᶁצ ҏȲ ҳủ ӐỮӑ ȲᵀМ ◕ ϱ ◕⁄ Ԓ› Ὠ

ȲМ ◕ὑ ϚцϡȳϮủᶁצ ҏȲϱ ◕⁄ Ϛцϡủᶁצ ҏȲ

ѹ Ϯủὑ PR05Ḇϱ Ӽצ ҏȲ105ד⇔ϱ ◕ᶁӑ ҏȲᵀӐװ

צ ҏȲẔ ϚḔ Ѭ ἤ╥ᵡצἬḂ ȲѬ иέ

ὑ∟ ПȲ П ἤ ὑẔׁ҃שṅМиέȲ∕ ґ

ѝ ῶ ẁ ᴕȲױҵרІ ӼⱢ ӥ ϯ П ☼Ȳ

Ӽצ ᵂԅ ṿӣȲ╝ẔѬ ֯׀ ᾣἍ Ϣ П

ᴷⱢӑẃ ПׁשṅȲᵀӭ› ᾣἍ П QMRA( о ᴷṆ )Ữ

ӑ∂ ȲӐׁשṅ∂ Ҡ ᾣἍ ᴩ QMRAṆ П∂ ȴӐׁשṅὑ 106

ѿ⇔ד ᴷẔứ ѠᾎП∂ Ȳ ὑ∟ ȴ 

ᾣἍ ὑ ϮủὑὧӰӁ‹⇔ד106 ҵ ⁄ Ӂ ҵ Ϛ

ủӑ ҏҵȲᶁצ ҏ ᾣἍ П֯׀ȲẔ҃Ϯ ֮ (ѵғȳЀ

цϝῖ)⁄ᶁצ ҏȲ╝ױ ὨҠ Ԓ› Ὠדẻ ȲⱢᴶṙ ᴆ╬ѻ ֵ

Ɫ ᾣἍ П ֪ȲẔМѵғ Ѐ Ɫ Ṯв ѠהȲϝῖⱢв

ѠהȲЛ ᴶ ѠהПѬ ᶁ  ắẞ ᾣἍ Пᴁ╬Ȳ ד

Ѭ ắẞ ᾣἍ Пᴁ╬Ȳ ∟ ṳ Ḗ ḟП ȴҫȲ
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ṅṙ П ᾣἍ иӁ ᾓҠ Ȳ105ד⇔Ӏ ṙ ѿӘ ȳׄ ȳ

цӁ Ӏ ṙ ҳủᶁצ ҏȲⱢ ПӀ ṙ ȲẔ҃

Ӏ ṙ ֯Л֝ủ Ӽᶁצ ҏȲד Ẕ҃ ἤ ȲẔ ҏ ᶁ

Ɫ П ȲѹЛ Ӏ Ἠ ṙ ᶁצ П ҏ ȴ106ד⇔›

Ϯủ⁄ԓүХ ПӀ ṙ ᶁצ ҏȲ ӱӀ ṙ ắẞ ᾣἍ П

Ь═ Ȳ֯׀ ⁄ЬѿὧӰӁ ҵ Пṙ ЄȲ›

Ϯủᶁצ ҏȴѵғцЀ в ᾘ Пṙ ⁄ὑ Ϛц Ϯủצ ҏȲ

үϝῖв Пṙ ⁄ὑ Ϛцϡủצ ҏȲ ӱү ֮ ѿὧ

ӰӁ ᾘ ֯׀ ֵȲד ҏ ȲҠ Ẕד ☼

Іר   ắᴁ╬צ Ȳ ד ᴯᾃ ȲҠ ᾬ ―ᴆ╬☼

ϯ ṙ ᴁ╬Ȳ ὔ כ ἤ Ȳ ᴖ ₇ׄԓ כ ȴ 

2.5.2 Ἅ иӁ иέ  

Ἅ П ԓү⇔ד106 иӁ ӁὑϚᴟϮủȲ106ד⇔ 5

ӑ ҏȲẔ ᶁצ ҏȲѹױ 4 ὑ צӼ⇔ד105

ҏȴ ẒדẔ Ὠ ӱȲ105ד⇔ ᾼ⇔ד106 Ἅ иӁủ Ἤצ

ȲẔМὧӰ ד105 ҳủᴟ צϮủᶁ‹ד106 ҏȲ ӱắẔ

Ɫ ȴӁ Ӽױצ Ȳ ד106 ϡủӑ ҏȲ╥ᵡ Ẓױ

ד оצἬ Ȳ∟ ᴩ ֪І ѿᵓ ד ἤȴרІ

☼ ⁄ PR09 ӑ ҏцרІ ҏ Ѐᾼ ⁄ ҵ ☺

Ӂ ᾘ ӑ ҏȲẔ ᵶὧӰ ᶁẓиӁȲ ὧӰ ֵ

Ɫ ϡцϮủ ҏȲ Іר ☼ ⁄ѻ Ɫ ϡủ ҏȷױҵȲҫҵϮ

Ἤ Ὠ ӱȲѵғ Ѐ в ᾘ ѻ ὑ ϡцϮủ

ҏȲϝῖв ὑ CK-W2 Ὼҵ ὑ ϡủ ҏȲ╝ӭ›

Ἅ ὑ Ѭ Ɫ ֮ Ɫҵ ѠהᾼὧӰӁ Ȳ

в Ἠв Ѡה юȲᵀ֪ ҳủӑ Ȳ╝ Ȳ∕
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ҳủ ∟иέȴ ӭ››Ϯủ Ὠ ӱ☼ П ֯׀╥

ϱד ἤȲѹ ѩד⇔ד105 Ȳ106ד⇔ Ἅ ҏ ᾓ Ɫ Ȳ

ԓү иέ Ὠדᴿȴ 

ҫȲ ṅṙ П Ἅ иӁ ᾓҠ Ȳ106דὑ Ϛủὑ

 Ӏ ṙ ᶁצ ҏȲѹ ῴ Ẓױ ṙ ᶁⱢὧӰ֮

ṙ Ȳ╝╥ᵡ ὧӰӁ⇔ד105 ҳủצ ἤ ӐצẔד ἤȲ

Ҡ ֪ и₤ Пȴ106ד ṙ ⁄ӭ› ὑ Ϛủὑѵғ

ẞȲṙ Ӑ ҏ Ἅ ╥ ᾃᾼ ȲᵀЬ

ϚḔиέױ Ἅ ╥ᵡẓצ◖ἤȲṳ ᴩᴨ ₤ ứȲѿ Ẕ

ȲӐׁשṅП иᵉ ӑẃ ֥ү ֮ Ӏ ṙ ẃ иᵉ ▲ѿ

Ẓ῏Пד ἤȲцӀ ṙ ╥ᵡὑ ц ȴ 

2.5.3 Ἅ иӁ иέ  

Ἅ Ẕ҃Ἅ ד Ȳ֝Ɫ ἤ ὑ׀ ѬМᾼ

(Lyon, 2001)Ȳү ὔ֯ᾈ ӻꜜ ṙ Ми ҏẃ(ש Ȳ2015 )Ȳ106

ד Ὠ ӱẔѻ иӁὑӁ ᾘ ȳὧӰᾘ ҵ ☺Ȳ ד105 Ὠ

ד Ȳ∂   Ӑ ∟ П׀’ о ᴩ∟ иέȴױҵȲ

ϝῖв ѵғв ᾘ ⁄ᶁӑ ҏȲЀ в ᾘ

⁄ὑ KH-W3ᾼ Ϛủצ ҏȲ ҏױ ὑѬ П

Ӗצ П ╬ ȲяẔױ ╬ ạѻ Ѐ ╬Ȳ╝

ὑצױ ҏП ᾃ ᵂ ׄԓȲ ᵍ Ѐ ӢȴᴖЛ ד105

⇔Ἠ ṙצἬ֯⇔ד106 Мṳ ҏ Ӑ ȲҠ Ẕ ἤЛ

ᵓὑ Ӣὑṙ צ ȲҠ∟ ᴩ ṅשׁ⅍ Пȴ 

2.5.4҇Ϣ иӁ иέ  

҇Ϣ Ȳ106ד⇔ ᾼ 5 ᶁצ ҏ҇Ϣ Ȳѻ иӁ

ὑ ϡц ϮủȲẔМӁ ⁄ Ϛủᴟ Ϯủᶁצ ҏȲרІ ☼
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⁄ П 6 ᶁצ ҏȲМцϱ ◕ѻ Ɫ Ϛц ϡủ ҏȲ

ϯ ◕⁄Ɫ ϡц Ϯủ ҏȲὧӰӁ ҵ ⁄Ἤצ ᶁצ ҏȲ

ẔМѿҵ ☺ⱢϮủᶁצ ҏȷѵғȳЀ цϝῖ Ӽᶁצ ҏȲ

Єֵѿ Ϛủ ϡủⱢѻ ҏủ ȲяẔ֯ϝῖ֮ ᾼ 7 ᶁ

צ ҏȲ ӱ҇Ϣ ὑ ṷḶ  צ ᴁ╬ Ȳ֯׀ ṙ

П …ц ӖἨד ᵂ Ϣ П Ϥ Пȴ֯ ṙ⇔ד105

ҏиӁ ὨМӼ ȲӐ ѻ иӁ֯Ӂ Ӏ ṙ ц

ҵ ☺ Пṙ  ( 20)ȷ106שׁ⇔דṅכὨ⁄ ӱ֝ ᴯὑӁ

Ӏ ṙ цὧӰӁ ҵ Пṙ צ ҏ҇Ϣ ȲױҵȲ

֯үϝῖ ⁄Ӽὑ Ϛц Ϯủᾼ ṙ Ӑ ҏ҇Ϣ Ȳ

֪ Ẓ Ɫү Ḷ Ӣ Є›Ẓ֤ Ȳ֪҇ױϢ ὑḶ

Ӑᾼᴆ╬Ȳ ₇ׄԓẃ צ╥ ᴕП ȴ ṅשׁ Ȳ

Ӑ Ӂὑү ᾘ Ȳ ҟׁשṅ╓ҏױ ὑӢ ṙ (ֽӢ ) ṓ

(West, 1989)ȲᴖӦ ⇔ד105 ὨҠѿ ϯד⇔П ѠᾎȲ Ӧ 

Ὠ Ẕὑ ѬМ  иӁ ᾓ ṙ П ᾓȴ 

2.5.5Ḙ ѫ иӁ иέ  

Ṽ 23-25 ӱȲ֢ Ѭ Ӏ ṙ ȲḘ ѫ ПиӁ ᶮ ȴ

Ḙ ѫ⇔ד106 ПиӁ ᶮѻ ֯ ( Ϛủ ϡủ)ȳ ( Ϛủ)

цὧӰ ( ϡủ) ѬМצ ҏȲד ҟד Ϛ Ѭ ẞצ

Ὑ ҒȲԒ› ҏ ӼצὙ сȲרІ ☼ ֪ ⇔ד106 6 Ѭ

Ȳᵀ Ὠ ӱצҳ ᶁ ҏḘ ѫ ȲᶁиӁὑ ϮủȲὙ ›Ϛ

ѩȲḘ ѫד⇔ד ὑ Ѭד106 М֯׀ ᶮצὙ ϱсȲᵀὧӰӁ

ҵ Ḷ ⁄ὑרІ ҏ Ѐ( ϡủ)цὧӰᾘ ( ϡ Ϯủ)

צ ҏḘ ѫ ȴҫҵȲ106ד⇔ ᾼϝῖḶ ӑ ҏȲ

ᵀЀ (1 )цѵғв (2 )ᶁὑ ϡủצ ҏḘ ѫ ȴȲ
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ҟׁשṅ ӱḘ ѫ Ҡ֯ᾈЀцᾘỴѬ М Ȳצṷ ҏᾼ

ѩ Ҡ 35.1% (Catalao Dionisio et al., 2000)ȴ Ἇѝ ╓ҏȲḘ ѫ

ὔὑ ủἨ ủ ҏȲӐװ Ὠ Ἇѝ ד Ȳ╝ ϡц

Ϯủ ὑ Ἤ ᾼṙ Ӑ ᾃ Ẕ╥ᵡắẞḘ ѫ ᴁ╬ȴ

⇔ד106 ṙ ᶁӑ ҏḘ ѫ ȲT Ӏ ṙ ὑӁ Ϛủ

ц ϡủצ ҏḘ ѫ ᾼ֯׀ȲḘ ѫ ὑ ἤ

Ȳ╝ӑẃ ὑẔ֯׀ὑṙ כ ӣׄԓ Ϥ ȴ 

2.5.6  ᴥ иӁ иέ  

  ᴥ Ȳ ủ иӁֽ 26-28ἬӱȲ106ר⇔דІ ☼

ὑ Ϛủ PR30 ҏ  ᴥ Ȳ֝ ὑ ϚủᾼὧӰӁ ҵ ҵ

☺ Ӽצ ҏȴ106ד⇔ԓүХ Ѭᶁצ ҏ  ᴥ Ȳ

דѩẂ֯׀ ›Ϛצ⇔דὙ ҒȲѹ ȳ ц ὑӭ››Ϯ

ủ ᶁצ ҏ  ᴥ ȴᴖ ṙ⇔ד106 Ӑ Ὠ ӱȲ

Л ╥Ӏ ṙ Ἠ ṙ ᶁצ ҏ  ᴥ ȲẔМѿӁ ц

Ӏ ṙ ὑӭ››Ϯủᶁצ ҏȲҳ ⁄ὑЛ֝ủ

צ ҏ  ᴥ Ȳ Ẕ ᴻ ἤ ╬ Ȳᵀ ὑד ῏Ἠ῏ὂᶼϩ

Ẕצ╥ ֚ ȴ ҟׁשṅ╓ҏױ Ҡ Ѭᴁ

╬ᴖ֯׀ ѬМ(Efstratiou et al., 1998)Ȳ Ӑד⇔ ὨҠѿЄּכפҏẔиӁ

ᾓȲ Ӧ  ὨϠ ẔиӁБц ṙ Пד ἤȴ 

2.5.7ᵺ ᾭ Ḉ иӁ иέ  

ѬצἬ⇔ד106 Ӑ ṙ Ӑᶁӑ ҏᵺ ᾭ Ȳ רּ ὑ

֮א ᴩṙ Ӑ Ȳᵺ ᾭ ҏ פּ 4.5%(Norman et 

al., 2014)Ȳᴖ ᾈѬ Ѭ Ӑ ᴩᵺ ᾭ ṅ⁄╓ҏȲѻשׁ

ҏᾼ ӐБᾈѬ ӐⱢѻȲ╝ד Ẕ҃ Ȳױ Ӑὑ ѬцѬ

Ӣᾬϱ ҏӐẃ ᵅ(al Saif et al., 2014)ȴ 
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ѬצȲἬ⇔ד106 Ӑ ṙ Ӑᶁӑ ҏḈ Ȳ ѝ ╓ҏȲ

Ḉ ֯ ѬМ ҏ פּ 8.3%ȲЛ Ҡ ֪Ѭ ᾼ Ẕ ҏȲϱ

֮ ᴯὑ ⇔֮ ȲѬ ЄֵЮὑ 12-15⇔ ȴױҵȲѬ ӐҠ

ắẞױ ᾼᴁ╬Ȳᵀֵ ҏѿ ⱢѻȲṙ Ӑ צ ҏȲᵀ

ֵ╥֯ҒЏ ắẞᴁ╬ Ȳ╝ױ ṓὑҒЏ ₇ ᴁ╬

(Mansooreh et al., 2014ȷRodas-Suárez et al., 2013)ȴ 

Ẓד ПѬ цṙ ṳӑ П Ҕ╗פᾭ ȳֵ ᶼ  

ᴥ (MRSA)ȳ ἤЄ цᶳ ѫ ȴ ᴖ ҟ

ṅ╓ҏϱשׁ Ꞌ ὑ Ѭцṙ М ҏ(Hernandez et al., 1995; 

Goodwin et al., 2012; Nakamura et al., 1964)ȲẔМѿ ἤЄ ד ὑ

Ẕ҃ϱ ὑ Ѭ Ӑ ҏȲȲ╝∂ ═ ױ

ᴩ ȴפᾭ ѝ ╓ҏȲ֪ẔҪЛὔṿӣ ἨϚ Ѡ

ᾎ Ȳױѝ ∂ ӣẔ Ḃṏצ Ѡה ₤ Ϛἤ ᵓצ

ὑẔ  (Tangkham et al., 2016)Ȳ╝ӐׁשṅҠ ᴕẔׁשṅѠᾎ ᴩѠᾎḂ

ṏ Ȳ֪פᾭ Ἤі П ᾬМ◖ Ẃד ֵȲ ∟צ ṅҠשׁ

═ Пȴ 

2.5.8 ◖ ◖иӁ иέ  

Ӑׁשṅ ủ ȳṙ ẃ ( цӀ ) ( ȳרІ ☼

ц )Ȳ ᴩ ṓіẔ ︢ П ◖( ◖ ◖) иӁ

иέȲ106ד⇔ ᴩ Ȳ Ὠиᵑֽ 29-33Ἤӱȴ  

⇔ד106 Ὠ ӱ( 29)Ȳ Ӂ ›Ϯủᶁӑ ҏȲ

Ẕ҃ ⁄иᵑὑ›Ϯ ╦ ҏȲד Ϛד Ὠצ ю Ȳᵀ

ṷ ἤ ȲὧӰ ὑ ὑ⇔ד105 ϚȳϮцҳủ ҏȲ106ד⇔

⁄֝ ὑ Ϛц Ϯủ ҏȲ֪ ҳủ ӐỮӑ Ȳ╝ ⱢדᴿȷӁ

⁄Ɫὑ ⇔ד105 Ϛц ҳủ ҏȲӐד⇔ Ữӑ ҏȲᵀ ҳủ
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֝ Ữӑ Ȳ  ҵȲẔ҃Ẓ ὑ Ӑṝ⇔ד105 ╥ ю ҏП

Ȳ106ד⇔ Ɫ Ɫ ᵅȲ╝Ӑׁשṅ ἤצ Ȳ֪ Ɫҙ

⅔ ה ȲֽỂ צ ☼ Ȳ ◦☼Ἠ῏ ὍҠ ׀

֯ ◖ᴁ╬Ȳѹ צ◖ Ϛἤѹ ― Ὅצ Ȳ╝∟ Ӑׁשṅᵓӣ

ԓү⇔ד105 ◖ ֥ ϢЀ ᴩ иέȲ Ẕᴆ╬ẃ

ȴ ◖ᾼᴁ╬ẃ ѻ ╥ѿ ―ᴆ╬ⱢѻȲ ѝ Ȳ ◖

ὑ֯׀ Ѭȳ ѬȳᾘỴ ѬȲѿц ӣѬ Ṇ (Pina et al. 1998)ȴ

ױ֪ Ϣ Ἠ ᾬ♄ Ἤ Ӣᾼ Ѭ᾿ Ϥ Ể ȲᴖЄḤ

ẚȳᾈѬ☼ ȳ ⇔цѬ оȲ Ҡ Ѭ М ◖ᾼ ҏ(Rusinol 

et al. 2014)ȴ ⇔ד106 Ὠ ȲרІ ☼ ◖ ҏ ד

ȲЄֵ ›Ϯủᶁצ ҏȲ PR09 Ϯủӑ ҏȲὧӰӁ ҵ

⁄ᶁצ ҏȲЄֵὑ Ϛц Ϯủ ҏȲ ⇔ד‹ Ὠדᴿȴϝῖ

⁄ צ CK-W5ц CKW7Ẓ ὑ ϡủצ ҏȲЀ ⁄ѿ KH-W3ц

KH-W4Ẓ ◖ᴁ╬ Ɫ ȷѵғ⁄ѿWG-W2Ɫ›Ϯủᶁצ ҏȲ

ᵀѵғцЀ ד ◖ᴁ╬ ϝῖ ȴ105ד⇔Ȳṙ

Ӑ ◖ Ὠ ӱӀ ṙ Әׄȳүᴫȳ І ȳ ỳцῧ

ҵȲẔ҃ Ӏ ṙ ᶁצ ◖ ҏȲѹЄֵⱢ   ԏ Ӏ ȲẂֽ

ȳὧ цӁ Ȳ╝ ὑ ֮ ԏⅎ ׄԓ╥

Ϥ ȴὧӰӁ ṙ ⁄ Ϯủц ҳủצ ҏ ◖Ȳ ṷṙ

Ӑ ҏ Ȳ֯׀◖ ₇ׄԓ╥ϚЄ ȴ106ד⇔ṙ Ὠ⁄

ȲӀ ṙ ц צ ҏȲӐד⇔ ȳὧӰцӁ

⁄ӑ ҏȲᵀ ṙ ⁄ὑϝῖ ὧӰӁ ᾘ ẒЄ ҏȲч

ᴖв ᾘ ᾼѵғ Ѐ ֮ ṙ ӑ ҏȲ Ẓ Ѭ Ӑ

ד Ȳᵀ֪ Ӑ ЊȲҠ ȲЬ∂   ȴ 

Polo et al (2015)ᾼׁשṅ ӱȲ֯ ᴫ Ѳ ṙ צ AṊц
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◖ᾼ֯׀ȲẔМ ◖ ҏ Ҡ 32.1%ȲAṊ⁄Ҡ ҏ 10%ѿϱȲᴖ

Ӑׁשṅṙ П ◖ѻ ҏⱢ ◖ȲẔװⱢ ◖ȴAṊ ◖⁄

ὑ 105ц ⇔ד106 ὨМᶁ ҏȲ ᾭ ◖⁄Ẓד ὑ Ѭ Ӑцṙ

Ӑᶁӑ ҏȴḘᾌ ◖ὑ ӑ⁄ד106 ҏȴ 

Ӑׁשṅѻ ҏᾼ Ɫὔі ≡ἤ ︢ᾣ ╬П ◖

(Ballard et al., 2015)Ȳ106ד⇔ ◖ Ὠ⁄ ӱȲ ὑ

Ϛủ ҏ ◖ȲẔ Ӑᶁӑ ҏȲ╥ᵡắẞ ╥

Ϥ ȲѹҠ Эד⇔ ◖ Ẃ ᴩѩ иέȲכ╥ᵡ֪ắ

ȴӀ ṙ ṙ ◖ ⁄ὑ ϡủ

Ӂ ṙ צ ẞȲҫҵϝῖ֮ Ϯủ ṙ ӐӼצ

ẞ ◖Ȳ ◖ ὑ ╬ἤ ἤ ◖Ȳ╝ṙ Ӑ

ẞױ ◖ ד ᴯ ӱȴ֯ ד2014-2015 Ȳ ᾈЀ

◖ Ȳ ◖ֻ ủᵑⱢҍủ ╡ủ(Kim et al. 2016)ȷ2007-2009

ד Ȳ ᴫ Ѳᾈ☼ Ѭ ◖ֻ ủ ֯ҍủ(P®rez Sautu 

et al. 2012)ȷ2006-2008ד ѡӐ ѬȲ ◖ֻ ủᵑⱢҍ

ủ ╡ủ(Iwai et al. 2009)ȷ2003ᴟ ד2004 ѡӐᾈ☼ Ȳ

◖ֻ ủᵑⱢҍủ ṅשủ(Kitajima et al. 2010b)ȴᴖӐׁוּ Ὠ ѝ

М ◖ֻ ủ Ϛ Ȳ ◖֯ ᵐᾼѣԌ ὔצ ᾼ ҏ

ȴ ◖ ҏ Ṽủ оצὙ ᾼ ȲяẔ֯ү ủȲ֢

Ѭ ӐМ ◖ ҏ ῺѾⱢ 0ȴױ Ὠế Wongᾼѝד2012

ҏד Ȳ ӱ ◖ֻ ֯ҍủȲ ֥Ӣ׀ὑ ᵅѬ МПׁשṅ Ὠד

(Wong et al. 2012)ȴ֯ ᾼ☼ᴩ ӱȲ ◖ᾼ ủ ѻ

Ӣ֯ҍủȲѹּר ᾼ Ϸ ӱ ◖ ủצ ἤ оȲᵀ╥

ѻ Ӣ֯╡ủếּוủ(Bellou et al. 2013; Mounts et al. 2000b) 

2.6 ◖ ֪иέ  
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Ȳ⇔ד106 ◖ὑ›ϮủԚצ 11 Ӑᵧ ἤч ȲẔМ 5

ӐⱢ GI₤Ȳ6 Ɫ GII ₤ȴGI₤ ӐиӁⱢ 2 ὑ ϡủӀ ṙ Ȳ1

ⱢרІ P25 Ѭ Ȳ1 Ɫ ϡװ ṶԈὧӰӁ ҵ Ѭ ѿ

цϝῖ ṙ ӐȲѻ ֪₤Ɫ GI.2₤(4/5)ȲҫҵϚ ⱢӁ

Ӏ ṙ М ҏ GI.3₤Ȳ Ὠ ӱ ›Ϛד⇔ GIѻ ѿ GI.2₤ⱢѻϚ

ȲᵀЭד⇔ ἤ Ӑ юȲҠ צ Ȳ∟ Ẕד ἤȴ ᴖȲ

GII ₤ᾼ ӐᶁⱢѬ ӐȲѻ иӁ֯  Ѭ МȲҫҵ

Ϛ ἤ Ӑ⁄Ɫ Ϛװ ṶԈᾼὧӰӁ ҵ Ѭ ӐȲᵀҟדἉ

ᴟЭדῴϢ ѻ ☼ᴩ ◖ Ɫ GII.2Ȳ Ἇѻ ☼ᴩ Ɫ GII.4ȲӐׁש

ṅЭד⇔ 6 GII ₤ ἤ ӐМȲצ 4 ӐⱢ GII.2Ȳҫҵ 2 ӐᶁⱢ

GII.4Ȳѹԓ ╥ ϡủ ҏȲ ӱ Ϣ ☼ᴩ ◖ Ȳ ὑ М

◖ᾼ֯׀иӁ צ ᶧד ἤ֯׀Ȳᵀ֪ Ӑ юȲӐׁשṅ∂

ӑẃҠ Њ ֵ ӐиέȲѿ Ẓ῏ ἤȲᵀ Ѭ ѻ

ҏ Ϣ ᶩ ὨᴖṕצȲѻ ☼ᴩ ◖ Пדᴿἤ֯׀ȴ 

3. ц ◖ứ Ὠц  

3.1 Ѭ Ӑ ◖ứ иέ  

 Ӑׁשṅ Ϣ ◖ứ иέṳ ֥Ԓ› ◖ứἤ ὨȲֽῶ 14

ἬӱȲứ Ὠӂᶁц Є Њ ⇔╥ѿ ἤ Ӑ Ȳ ἤ ӐṳЛ

Ϥ Ȳѿ ҏ иέȲṿӣ nested PCR Ὠ ◖ ҏ ד

ṿӣ qPCR ҏ ẃᾼ Ȳᵀ֪ nested PCR ẞ ◖ ֪₤Ȳ╝

ῶи ȲϢ ◖ὑ qPCRцứἤ nested PCR ҏ ⁄ Ɫ

Л֝ȲצῺȲᵀЬד ֢ ᾭᾓ ȲҠ ṷצ qPCR

צ ẞȲᵀ֪Ɫױ ӐҠ ◖ ⇔ѩ Ϣ ◖Ḇ Ȳ ֯

ứἤ nested PCR ᾎ ẞϢ ◖ȴӐׁשṅṿӣПứ ứἤ

іІ֯Ԓ›ѝ Ӽצ ױ ȲẔ Ὠ ӐׁשṅדᴿȲ ⇔ϱ צ
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Ἤ Ȳ╝Ӑׁשṅ∂ Ẓ ѠהҠѿṳᴩȲѿᵓϠ ֪₤ ứ иέ

Ὠ(Huang, et al. 2016)ȴ 

◖ὑϚесѬ Мᾼ copies Ȳ Ϡӑ ҏПѬ ҵȲӂᶁ ᵅⱢ

4x10
4
copies/L֯ ⇔ד105 ϡủѬ ȷ Ɫ 2.9x10

5
copies/L֯ ҳủ

Ѭ ӐȲѿ Ϛ Ӑẃ ⇔Ҡѿ 1.6x10
6
copies/L(105ד⇔

ϮủרІ PR34)Ȳ ᵅⱢ 1.2 x10
3
copies/L(106ד⇔ ϚủὧӰҵ

)ȴẔМ Ѭ ◖ ⇔Ẓד Ὠ ӱȲ106 ӂᶁ⇔ד ◖

Ȳֵ ϝủ Ѭ ◖ ἤ Ӑӂᶁ ⇔Ḇ 3.8x10
5
cpoies/LȲ

╝֯ ⇔ᾼ ◖ᴁ╬ ѬМᵂ ᾼ צ╥ Ȳ֯׀

ὑ ֮ṙ ֝ ẓצ ₇ׄԓ Ȳ∟ ᵓӣ QMRA ᴷṳ ẁ

Ẕ ȴ Ѭ иέ Ȳϝῖ ắẞ ◖ᴁ╬ ⇔

ЊȲѵғ Ѐ ֮ ⁄ỰМȲѻ ֪╥ѵғ Ѐ ֮ ắẞ ☼Ἠ῏Є

Ѭᴁ╬ᾼ ד ѽȲϝῖ ֪ ’ ד ắẞ ’

ḥắẞᴁ╬Ȳ ᴖὧӰӁ ҵ ֪ ῺרІ ȲרІ ☼ ắד 

ẞ ◖ᴁ╬Ȳ╝Ҡ ὧӰӁ ᾘ ắ ◖ᴁ╬ ד

ЄȴԒ›Ӑׁשṅ ԓү ☼ ᴩ ◖ứ Ȳ ֯ү

☼ӂᶁ ◖ Юὑפּ⇔ 2.8 x10
3
copies/LҿҢ (Huang et al. 2015)Ȳ ҵ

◖ ṅשׁ☼ ◖ ⇔ӼⱢ 10
2 ᴟ 10

4
 copies/LҿҢ(Samuel and 

Sunny 2005)ȲᵀӐׁשṅ ὨרІ ӂᶁ ⇔ᶁ ϚᴟϮ Ѡװ Ȳ

ᴖӐׁשṅ ҫҵ ☼ױ ᴩׁשṅ ϚרІ Ѭ ⇔

2.04 × 10
9
copies/LȲ ӱרІ ◖ᴁ╬П ἤ(Huang, et al. 2016)Ȳ

ѹẔϯ Ɫү ЄḶ Ȳ╝ ὑרІ ☼ ᾼ ◖ᴁ╬

ḆṓϚḔצ ḟѠᾎȲṳ   Ȳ ủ Ȳ ѻ ֯ Ϯ

ц ҳủⱢ ⇔ ҏȲ Ԓ›ᶺ ֝Ϛ ☼ ᴩ ◖ ⇔

דᴿȲᵀӐẒד ᴩ Ὠ ⇔ᶁ Ԓ› ҏϚᴟẒ װ
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ѠҿҢ(Tao et al. 2016)Ȳ ӱרІ ☼ ◖ᴁ╬צѡ П ȴӭ

› юׁשṅ Ѭ ᴩ ◖ứ иέȲ ҵ ҏ Ѐׁשṅ

◖ פּ⇔ 5.2x10
4
copies/L (Rusiñol et al. 2014)Ȳ Ӑׁשṅ Ѭ

Ӑȳᾘ Ἠ Ὼҏ ЀѬ Ӑӂᶁ ד⇔ ȲᵀӐׁשṅ

⇔П Ѭ Ӑ ҵ 1 ѠѿϱȲװ ӱ ү Ể Ѭȳᾘ

цרІ ҏ Ѐ ◖ᴁ╬ד ȴ Ѭ ứ и

έ Ὠ Ѭ ᾿ Ȳᵀ֪ Ӗ ᵂ Ϣ ẞ ṷѬ Ȳ

∟ṅשӐׁױ֪ ᵓӣ QMRA ẁד ╬ Ȳѿᵓד ᵂ Ϣ

ᴕȲṳ֪ Ɫҙ⅔ ȲҠ ṷ ֪І ὑ ◖ ⇔

 П ȲӼ֯∟ Пȴ 

3.2 Ѭ Ӑ ᾣἍ ứ иέ  

 Ӑׁשṅ ᴕѬ Ἤеᵫ Пӂὰứ ѠᾎȲ

⇔ד106 гủ Ѭ ϝủ Ѭ ȳ Ѭ цרІ Ѭ ᴩứ

иέȴҫҵȲӐׁשṅᵓӣԒ› ᾣἍ Ϛἤи ѠהȲ ᴕ

Пӂὰứ ѠᾎȲ ᴩ ᾣἍ ӂὰứ ѠᾎȲҫҵṳ

ứἤ ὨȲẒ ứ Ὠֽῶ 15Ἤӱȴ Ѭ ӂᶁ

ἤ Ӑ П Юὑפּ 3.7x10
2ᴟ 1.7x10

3 
CFU/100mLП Ȳ

ϝủרІ ӂᶁ⁄Ɫ 2.4x10
4
 CFU/100mLȲ Ѭ⁄Ҡ

3.8x10
5
 CFU/100mLȲ֪ ѽ ϥủ ὨȲѹצ═ П Ȳ

╝Ӑׁשṅ   ȲѿϠ ὑ֢ Ѭ ПиӁ ủ и

Ӂᾭᾓȴ ѝ ╓ҏᾈЀ Ҡ иӁּפ 10
3ᴟ 1.4x10

7
 

CFU/100mL (Norma et al. 2010)Ȳ₨Ӏ Ὅ ѬМ⁄ פּ 1.48 × 10
5
 to 2.2 × 

10
8
 CFU/100mL (Isoken et al. 2012) ȲӐׁשṅ ╥ ϝủ

ὧӰ Ѭ ȲẔ ⇔ 5.4 x10
6
 CFU/100mLȴ ứἤ ὨҠѿ Ȳ

ѻ Ѭἤ (A. hydrophila) ҏ ד ṳЛ Ȳѹ ֵḥצ ҏ
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Ѭἤ П֮ ᶁצ ҏ ứ ὨȲ ᴖ Ѭἤ

Ɫ Ϣ Ɫד Пᴻ ἤ Ȳ╝Ӑׁשṅ Ἇ∟Ҡᵓӣ

qPCRѠה ᴩЛ֝ ᵑ ứ иέȲҠϠ Ḇ П ᴕ ȴ

Sinha et al.ׁשṅ╓ҏ֙⇔Ἤצ ῏Мּצפ 6.5̟ Ҡи ҏ Ѭἤ

Ȳᴖ֯ ȲChan et al. ≡ἤ צפּ῏ 6.9% ―МҠи

ҏ Ѭἤ (Chan et al. 2003ȷSinha et al. 2004)ȴ

ὑѬ Мứ ὨиέȲ ҵ ҏ Ѐׁשṅ ֯Ѭ

Мᾼ иӁ ἤЄȲּצפ 10
1
 ᴟ 1.4 x 10

4
 CFU /mL ( Norma Suely 

Evangelista-Barreto et al., 2010)ȲӐׁשṅ Ὠ ѝ ד ȴ 

 ᾣἍ ӂὰứ Ὠ ӱȲ106ד⇔ Хủᴟ ϝủѬ Ӑ ᾣἍ

ҏ Ɫ100%Ȳ ӱ ᾣἍ Ɫ ὑѬ֯׀ МȲѹⱢ ȴ

ѿרІ ứ Ὠ ѻ ὑ гц ϝủӂᶁ Ȳּצפ 1.8x10
3 

CFU/100mLȷ Ѭц Ѭ ᶁѿ гủӂᶁ Ȳᶁּפ 6 x10
2 

CFU/100mLȲױ Ҡẁӑẃ ᴩ ᾣἍ QMRAѬ ᴷṿӣȲӭ

›ѝ ϱṿӣứ ѠᾎⱢ qPCRѠהȲᵀӐׁשṅЬ֯ ᴷМȲӂὰ Ѡ

ᾎⱢӐׁשṅ ϚװṿӣȲ Ẕ Ὠצᵓὑᵒ Ɫ׀♄П ᾣἍ Ȳ

Ҡ ᵍ qPCRѠהứ ẞБ ῏ϺἨײ Ϻᾼ ᾣἍ DNAȲӑẃЬ

Ҡѩ qPCR ӂὰ ϱП Ȳ Ҡ ẁӑẃ ᴷѠᾎП ᴕȴ

ѝ ᵓӣ qPCRѠ╥ ᾣἍ ֯ ѬМᾼ ӂᶁּפ 1.67 Ė10
2 

CFU/ 100 ml (Givens CE et al., (2014))Ȳ Ӑׁשṅṿӣӂὰᾎ ϱ

ЛЄȲ ӱ ϯȲ ѬМ ᾣἍ Ɫפּ 10ᾼ Ѡװ2 Ȳ╝Ӑׁש

ṅᵓӣӂὰ ὨҠ῀ү ҵד ẓצ ᾣἍ ᾼ

Ȳᵀ֯׀ ϱ╥ᵡ Ϣ Ἤ֚צ Ȳ∟ ᵓӣ QMRAṆ ᴷȲᵀ

ЬҠ ẁד ╜ȳ ц ’ ᴯ ᴕȴӭ› ᾣἍ БצQMRAṆ Ȳ

ẔеהⱢ ȲẔМΖếΗ иᵑⱢ 0.60ế 1.31Ė10
6Ȳ
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∟ ᴩױ ᴷ (Dickinson et al. 2013)ȴ 

3.3 ᾣἍ ѿᵛ ֥ чה (Quantitative real time polymerase 

chain reactionȲqPCR) ᴩứ ᾼ ᴷ Ὠ 

Ӑׁשṅ᷄ Ϛ◕ ᾣἍ ứῶ ᾼ ֪(ֽȸCollagenase, VPC)

∂ӴϚ ᾼqPCR Ṇ Ȳṳ ᾣἍ ◖ϩ ֪(tdh, tlh, 

trh)Ȳ∂Ӵᶶ иέПѠᾎᾼ ṳ ӐМ ᾣἍ

◖ἤ ᾣἍ ѩẂиӁ֯׀ ᶮ ᾌ …ȴױ ӣ ᾣἍ

ᾼ ₇ DNA ᴩ ᴷȲ Ὠ ӱ VPC Primer Setting 02ᾼ◖ϩ

֪(tdh, tlh, trh) ᵧ Ṿᾼ ὨȲѿ―ӑẃ∟ ṅѩשׁ

( 34)ȴ 

4. ◖ QMRA иέц  

 Ӣᾬứ ɎKQMRAɏ ὑ Ӣᾬ ╬ ֥ ₤

Ѭ Ἠ ₇ММ█ ứ Ӣᾬ Ӣ֚ ᾼҠ ἤế ἤ ᴩứ

Ȳӭ›WHOБ ֵ ṓѬ ҏẔד Ȳה

Ẃֽ:Ḙ ѫ ȳפᾭ ȳ ◖ц ◖ ȴ╝Ӑׁשṅ› Ԓѿ

◖ ᴩ QMRA ᴷȲ ∟ Ҡѿ цẔ҃ ẁד

ᴷ Ȳѿᵓ ╜ ᴯ ᴕȴ ◖ӭ› ᾼ еהⱢ

0 ρ Å   where r = 0.4172ȲẔМ r Ɫ ◖ QMRA ה

(Mena KD &Gerba CP 2009)ȲdoseⱢѬ М ◖ ȲẔМ Ԓ›

◖ứ Ὠ ᴩ QMRA ȲӐׁשṅѿ ӣ 1ccѬ ( ᵂ Ϣ Ἠ

ᵂ Ϣ ) 0.1ccѬ (Ϛ ⅎ) ᴩ ᴷȲῶ 16Ἤᵧ Ɫ Ѭ

ȳ Ѭ цרІ ☼ ἤ Ӑӂᶁ Ȳ ἤ ӐЛԝϤ Ȳ

֢֮ ὑ  2 Ἤӱȴ ẒדἬצѬ Ӑ ᴩиέȲ╝

ѿ Ϛủᴟ ϝủѠה ӱȴẔМԓү ὑ ϝủ ◖ứ ц ϡủ

Ϯủ Ѭ Ὠᶁᵧ ἤȲ╝ѿӑ ҏ(N/D)ῶӱȴ Ѭ

Ӑ ὑד ᵂ Ϣ Ҡ ֪ ᴖ Ϥẞ 1ccѬ Ȳ ╬ Ɫ
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ὧ ҳủᾼ 0.42Ȳֽ Ὠ Ϥ 1ccѬ Ẕ ╬ ⁄

Ȳӂᶁכ5 Юὑ 0ᴟ 0.08П ȴ Ѭ ὑὑḶ ᴩ

ᵂ Ϣ ד ╬ ȲẔ֪Ѭ ᴖ ϤѬ Ҡ 1ccȲ

ⱢὧӰӁ ҵ ϝủᾼ 0.2Ȳӂᶁ ⁄Юὑ 0 0.2П

ȲẔМὑ ᵂ П Ӗ ᵑᾃ Ϥ ṷѬ П ֚ ȴר

І Ѭ ӼⱢ ֮ ӖἨ ӥ ṿӣȲѹԒ› Ὠ Іר῀ ☼ П

◖ ҏ ד ȴѿѬ ֪ ᴖ Ϥ 1ccѬ ⱢẂȲ Ɫר

І Ϯủ PR30 ᾼ 0.59Ȳױ Ɫ Ὼҵ ȲѹⱢ ☼ Ѭ

ӻꜜ Ȳצ ֵ ӖἨ ױ֯ ᴩ Ἠ῏ṙ ᵂ Ȳ╝Ẕ ╬

ᾃȴ ᴖῺדẂֽרІ ☼ ȳϝῖ ȳѵғ Ἠὧ

ӰӁ ҵ ᶁצ ᵓӣ ᵂ ԏԅ ӣ Ȳ╝ ԏⅎҠ

ẞ ṷѬ ȴῶ 36Ἤ ӱⱢ Ϥ 0.1cc֢ Ѭ Ἤ ╬ӂᶁ Ȳ

֮ ╬ ֽ  3 ἬӱȲҠ ẁ ֮ ῏Ἠ ╜ ᴯ ᴕȲṳ

ӑẃҠ ᵛ ứ Ṇ ȲҠ ẁ ֮ Ṯӣ ȴ

ӭ› ☼ȳ Ѭ Ѭ ᴩ QMRAиέ Ὠ ӱ Ӑׁשṅדᴿ

Єֵӂᶁ ֵЮὑ 0.0002ẞ פּ)0.02 0.1ccѬ )Ȳ֪Ѭ ἤЛ

֝цѝ ṅѻשׁ ȲẂֽ Ѭ דצ ᾎ⁄ ὑЛ֝ἤᵑה

цנּד Ѭ П ȴ ᴖӭ›ӐׁשṅἬ ПѬ ȲỮӑדצ

Ҡѿה ӣȲ ∟ Ẕ҃ד ṅשׁ П(Edmund et al. 2016; 

Arti et al. 2013)ȴӐׁשṅ ẁПѬ ╬ ѿϚ Ȳ ẁҠ

ӣẞѬ П ╬ Ȳӭ›ṳ ṅשׁ ױ Ѭ ᴩ ה ᴷȲ

ӑẃדצ ṅשׁ ṷ ᴩ ▲ ᴩⱢ ה ᴷȲѠЬ

Ḇᶙ ȴӐׁשṅ ẁ Ҡ Л֝ Ҡ ӣẞѬ

ᴩЛ֝ѠᾎᵒᵑȲϱ ᶁѿ֪Ѭ ᴖ ϤП Ɫиέ ⁄ȴ 

 Ӑׁשṅ֝ Ḷ Ӑ ᴩứ иέȲṳᵓӣứ Ϛ Ḷ
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Ἤ Пצ ◖ Ȳ ӣ QMRA ᴷṆ Ȳ Ԛצϝ Ḷ Ӑצ

◖ứ ἤ ҏȲẔМ צ⇔ד105 4 ӐȲ3 ⱢӀ ṙ Ȳ1 Ɫ

ṙ Ȳ106דӭ›צ 3 ἤ ӐȲ1 ⱢӀ ṙ Ȳ2 Ɫ

ṙ (ὧӰӁ цүϝῖ)Ȳ Ὠֽῶ 17ἬӱȲứ ⱢϚ Ḷ Ἤ Пצ

◖ ◖ Ȳ ӣ QMRA Ὠ ӱȲ ӣ ṷ ◖ ἤṙ П

ד Ȳ Юὑ 0.57ᴟ 1П ȲẔМЄֵ ἤ Ӑ

ꞋⱢ 0.99ѿϱȲ ὑӢ Ϛ ◖ứ Ὠ ἤПḶ ȲᵛҠ

Ȳ╝Ӣ Ἠӑ ắ ◖ᴁ╬ᾼṙ צ╥ ἤ֯׀Ȳ╝

Ḷ ᾼứ Ẕצ ἤ֯׀ȴῺ ṷѝצ ₇М ἤ Ӣᾬ

ᵓӣ QMRA ᴩ ᴷȲẔМṙ Ӑּ֯ר צ ᾭ ◖ ᴩ

ᴷȲѩᵓ צ М poliovirus ֯׀◖ ᴩ ᴷȲ֯ѷꜜ֢

Ὼ Ϸ  QMRAиέȲ ᴩ ₇ ᴷ ӭҔᵶ: ◖ȳ

◖ȳ ᾣἍ ȳ҇Ϣ ȳḘ ѫ ȳ Ἅ ȳḈ ȳ 

ᴥ ц ᴩ ȴ╝Ӑׁשṅ ∟ Ҡѿ ṷ

ứ ѠהȲѿᵓ∟ ᴩQMRA иέ(Dong et al. 2015; Rosa et 

al. 2009; Duizer et al. 2016; Mok et al. 2016)ȴ 

5. ц ◖ Ѭ ╓ ứ Ὠц  

5.1 ứἤ Ὠ Ѭ ╓ ֵ иέ  

Ӑׁשṅ Ẓד ԚϝủѬ ╓ ҏ П ( ᾣἍ

ȳ Ἅ ȳ Ἅ ȳ҇Ϣ ȳ ◖ ◖) ᴩֵа

( 35)ȲȲҫ иέ ứ ὨҠӦ P (Pr > Chi
2
)Њὑ 0.1

ᵒứȲ Ὠῶӱ֯ 10% Ѭ ϯᵧ …Ȳᴖ … (value)⁄

Ҡ Ẕᵧ ӔἨ ד ἤȴ 

Ὠ ӱЄ ( … =0.847, P >0.01) ᾣἍ ҏПӔ

֣ ϩ ȲT ֪ Ӵἤ ứ Ὠ ӱ֢ Ѭ ᶁⱢ ἤȴ
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Ṽ ҟׁשṅ ӱἍ ѻ Ɫ Ȳ֪ױӐׁשṅ Іר

ѬП ὨϚẆиέ Ȳᵀứἤ ứ Ὠṳ ẓ ϩȲ ϚḔ

ᴩứ иέ ȲѿϠ ⇔ Ӣ  ϱᾼ ȴҫҵȲ ҟׁש

ṅ ӱȲ ᾣἍ ׀ ⇔Юὑ 35ᴟ 37⇔ ( Ȳ1998)ȲӐׁשṅԓד

П ⇔Юὑ 17ᴟ 34⇔ Ữӑẞ ᾣἍ П Ȳ֪ױ ⇔ ὑ

Ẕ ҏ ṳ ȴ Watkins and Cabelli (1985)ᵫМ╓ҏȲ ᾣ

Ἅ ֯ᴞ МӢ  ὔắẞ П Ȳѹ Parveen et al. (2008)

ϚḔׁשṅ ὨϷ ӱȲ ᾣἍ Ӣ  ⱢӔד ȲӐׁשṅ Ὠ

ӱ ṳӑᵧ ϩȲҠ ắẞ Ἠủ Ἤ Ȳ ᴩи

Пȴ 

Ὠ ӱpH ( … =-8.13) Ἅ ҏẓ П ֣ ϩȲ

Ӵἤ ứ ὨϷ ӱ ἤ(p<0.001)ȴ Hug et al.ὑ ⅍ ᴩ

Ἅ ὑ pH ȳ ⇔ц ⇔ ᴩӢ  оׁשṅ╓ҏȲpH 8.5

ҿҢⱢ Ἅ ṾӢ  ԈȴӐׁשṅ Ἅ ἤ Ӑ pH ӂᶁ֝

֯ 8.5Ȳ ᵧ ֣ ϩȲҠ ắẞצϚѬ Ɫ ȲẔ 11Ȳ

ѹ֝Ϛׁשṅ╓ҏ Ἅ ֻӢ ὑ פּ⇔ 15%ѹѬ 30
o
Cᾼ (Huq et 

al. 1984)Ȳᵀ֪ ṅắẞẔ֪҃שׁ⅍ Д ЊȲᵀ ⇔ и Ӑׁשṅד

ᴿȲ ӑẓ ἤȲᵀЬᵧ Ӕ֣ ϩȴ 

Ὠ ӱ ⇔( … =-1.076) Ἅ ҏẓ П ֣ ϩȲ

Ӵἤ ứ Ὠӑẓ ἤ(p>0.01)Ȳᵀ ⇔ Ἅ ҏẓװ П

֣ ϩ( … =-0.505)Ȳ Ӵἤ ứ Ὠẓ ꜜ ἤ (p=0.019)ȴ

ѝ ⇔ц ⇔ Ἅ ᾼӢ  ӱȲЛ ⇔ ᵅȲ

Є֪ІⱢ ⇔ȲẔ ⇔ Ṿ Ɫ20 to 25 ppt (Randa et al. 2004 )Ȳ

Ӑׁשṅ Ɫ ⇔Ɫ Ɫ ד П ֪ІϚ ȴ 

Ὠ ӱ ( … =-21.437) ҇Ϣ ҏẓ П ֣
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ϩȲᵀ Ӵἤ ứ Ὠ ӱӑẓ ἤ(p>0.01)ȲѹẔ֪҃Іᶁӑ

ẓ ἤȴ ӣѬ ὑ ֢ ứׁשṅ Ὠ ӱ

֯ М ᾼ Ɫ҇Ϣ Ȳ╝Ҡ ᵧ

ד ἤȲT ӭ›Ữӑשׁצṅ ҇Ϣ ᴩẔ ֪ІП ᴷȲ

Ҡ∟ ᴩ (Horn et al. 2016)ȴ 

Ὠ ӱ ⇔( … =-0.340) ◖ ҏẓ П ֣ ϩȲᵀ

Ӵἤ ứ Ὠ ӱẓ ἤ(p<0.01)ȲѹЄ Є ᶁẓ

צ ἤȲױ Ὠ∟ ứ ứ Ὠ֥Ẇиέȴ ◖ Ѭ

╓ ὨֽȲ ѻ ѿ ⇔ẓ (p<0.01)ȴṼ иέ

Ὠ Ȳ ⇔( … =-1.063, P <0.01) ◖П ֣ ϩ Ȳ

ⱢЄװ ( … = 0.427, P =0.071)ȲⱢӔ֣ ϩ( ꜜ

ἤ)ȴֵ ᾼׁשṅ ╓ҏȲ ◖ẓצủ ἤиӁȲֻ ֯ᵅ Ȳ

‟ ҍủ ֟ ◖(Wong et al. 2012)ȲϷ Ӑׁשṅ ứ Ὠד Ȳ Ѭ ẓ

ἤȲ Ѭ Ȳ Лᵓ ◖Ӣ Ȳ ᴖ Ӑׁשṅ֯ Ӑ ҏ

ȲצὙ ᾼ ủ Ȳ ҏ ᵅᾼ Ὠȴ 

5.2 ứ Ὠ Ѭ ╓ ד ἤиέ  

Ӑׁשṅὑ Бד106 ᴩứ иέ Ȳ ◖ᵓӣ qPCR

иέṳ֫ Ѭד105 ὨȲ ᾣἍ ⁄ᵓӣᵓӣ

ӂὰᾎ Ẓ῏ Ӑ ⇔Ȳṳᵓӣứ Ὠ(ậ log ) Ѭ ╓ ᴩ

Sperarman testиέȴױҵȲӐׁשṅӼ Ѭ ╓ ( Ӣᾬ╓ ậ log )

ứ Ὠ(ậ log ) כ XY иӁ Ȳֽ  4-9ȲҠḆ

᾿ ᵒ Ѭ Пד ἤȴ105דᴟ ѬצἬד106 МȲ

◖ӂᶁứ ὨⱢ 2.3Ė10
4
copies/L (ῶ 18)ȴ ứ Ὠ ӱȲ ⇔

ᵧ М⇔ ד ἤ(rs=-0.321; p<0.0001)ȳ pH ᵧ ᵅ⇔ ד

ἤ(rs=-0.15; p=0.004)ȷ ц ⇔⁄ᵧ ᵅ⇔Ӕד ἤ(
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 rs=0.145; ⇔ rs=0.106)ȴ Ԓ›ứἤֵа иέ ὨדᴿȲ

ѻ ⇔ᵧ ד ἤȲ╝Ӑׁשṅ Ɫ ⇔ ◖ Ɫ ȴ

Ἇѝ ☼ Ѭ М ◖ ⇔ ֢ Ѭ ╓ иέȲ ╓ҏѻ

צ ד ἤ֯׀ȲҫϚׁשṅ ☼Ѭ М ◖ ⇔ ֢

Ѭ ╓ иέṿӣ֝ד ứѠה ӱȲὑ╡ủ ҍủ Ȳ ◖ ⇔

ᵧ ᵅ⇔ᴟМ⇔Ӕד ἤȲҍủ Ӽ Ѭ ᵧ ᵅ⇔Ӕ

ד ἤȲּוủ Ӽ ⇔ᵧ ᵅ⇔Ӕד ἤȲ ӱ ◖ὑѬ МẔ

ὑ ᾼ ắἤѿ Ѭ ╓ Ɫѻ ᴕȲᵀЄֵ ӱⱢᵅ⇔ד

ἤ֯׀(Huang et al. 2015ȷHuang et al. 2016)ȲԒ›ׁשṅѩ ю ⇔

ᴩ ȲӐׁשṅ֪Ѭ Ӑצ Ѭ ӐӼצ Ѭ ӐȲ╝ ⇔ϱҠḆὙ

ṅẔד ἤȲⱢӐׁשṅכὨМ Ɫ ד ἤПѬ ȴ 

ѬצϮủἬ‹ד106 МȲ ᾣἍ ӂᶁứ ὨⱢ 5.6×10
2
 CFU/100ml 

(ῶ 18)ȴ ứ Ὠ ӱȲ pH ᵧ ᵅ⇔ ד ἤ(rs=-0.272; 

p=0.017) ȷ Є ȳЄ ȳѬ ц ⇔⁄ᵧ ᵅ⇔ᴟМ⇔

Ӕד ἤ(Є  rs=0.179; Є rs=0.258; Ѭ rs=0.198; ⇔

rs=0.332)ȴJudith et al. ᾣἍ Ӣ  Ѭ ד ἤ ᴩ Ȳ Ѭ

ד Ȳ ᾣἍ ᾼӢ  ҒȲ╝Ҡ ⱢᴶѬ ד

Ȳ ᾣἍ ד (Judith et al. 2011)ȴ106ד гủ ϝủ

ἬצѬ МȲ ӂᶁứ ὨⱢ 9.7×10
4
 CFU/100ml (ῶ 18)ȴ

ứ Ὠ ӱȲ ȳЄ ц ⇔⁄ᵧ ᵅ⇔ᴟМ⇔

Ӕד ἤ(  rs=0.346; Є rs=0.295; ⇔ rs=0.544)Ȳ ᾣ

Ἅ ᴿȲᶁѿד ⇔ ЄȲ Ἇѝ ╓ҏȲ

דצ ἤ֯׀(Denise et al. 2008)ȲT ӑצѝ Ẕ ⇔П ╥ᵡדצ

ᴩ Ȳ֪ӭ› ứ ד юȲ╝ ∕ ҳủ

∟ȲҠѿ Ѭ ╓ ᴩ ṳ ῶȴ 
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6. ṶԈ ӢѬ ṙ ἤ ӢᾬиӁ ᶮ 

Ӑׁשṅ ṶԈứ ⁄ѿМҶ ᶝɦ  и ɧứ Ɫ Ȳḕ

24Њ 100 ᴏἨḕ 1Њ 40 ᴏѿϱ ПЄṶԈȷḕ 24Њ

200 ᴏἨḕ 3Њ 100 ᴏ ѿϱ П ṶԈȴᴖӐׁש

ṅ ứ ⇔ד105 6ѣԌ ṶԈȳ105ד⇔ 7ѣԌҼᵄ ṶԈȳ106ד

⇔ 6ѣԌ ṶԈ ⇔ד106 ṶԈᵑ ẞЄц  ȴ

֮ ⁄ѿὧӰӁ П цרІ ҏ ЀⱢ ȲԚ ϥ Ȳ

┬ ṶԈᶙԓ Ѧ∟ᾼ 1щȳ 3щȳ 8щц 12щ ᴩ Ȳ

⇔ד105 6ѣԌ ṶԈ 29ԈѬ Ȳ7ѣԌҼᵄ ṶԈ 32Ԉ

Ѭ ȲẒװ 61Ԉȴ106ד⇔Ȳ┬ ṶԈᶙԓ Ѧ∟ᾼ 1щȳ

3щȳ 7Ἠ 8щц 11щ ᴩ Ȳ Ϛװ ṶԈ 27ԈѬ ȳ

ϡװ ṶԈⱢ ϚװṶԈП  ȲԚ 36ԈѬ Ȳ8ѣԌ

ṶԈ 36ԈѬ (ῶ 19)ȴ 

⇔ד105 Ϛװ ṶԈȲѬ иȲ  צ ᴥ

ᾣἍ ҏȲ ṶԈѬ ҏ иᵑ  ᴥ Ɫ 37.9%(11/29)

ц ᾣἍ Ɫ 75.86%(22/29) ȷ צ⁄◖ ◖ ◖ ҏȲ ҏ

иᵑⱢ 58.6%(17/29)ц 6.9%(2/29)ȴṙ иȲ  צ ᴥ

ҏȲ ҏ Ɫ 9.1%(1/11)ȷ ◖⁄ ϚẂṙצ Ӑ ҏ ◖ᴁ

╬Ȳ ҏ Ɫ 9.1%(1/11)ȴ ϡװ ṶԈȲצϚ Ѭ Ӑ ҏ

Ἅ ѿцצϮ Ѭ ҏ Ἅ (7.5%)ȴ ṶԈѬ ҏ иᵑ

  ᴥ Ɫ 25%(10/40)ц ᾣἍ Ɫ 70%(28/40) ȷ ◖ ◖

ҏȲ ҏ Ɫ 58.3%(14/32)ȴṙ иȲ Ӽ ҏ  ᴥ

ᾣἍ Ȳ ҏ иᵑⱢ 41.7%(7/12)ц 16.7%(2/12)ȷ ◖ᶁӑ ҏȴ 

Ϯװᴟ Хװ ṶԈᶁ Ӣὑ ⇔דȲӐד106 ›Ϛד⇔ Є

Ɫ ҏ ֵЛ֝ ȲѹӐד⇔ ȲҔᵶϮ
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(A. caviaeȳA. hydrophilaȳA. veronii)ȴҫҵȲӐד⇔ ṶԈȲ

ᴕԒ›ׁשṅכὨȲ ᾭפ ȳḈ ȳ ἤЄ ȳᶳ

ѫ ц MRSAᶁӑᵂ ȴ Ϯװ ṶԈᾼѬ ӐМȲϮ

A. hydrophilaӑ ҏȲA. caviae ҏ ȲױҵӐװѬ Ӑ

М҇Ϣ ҏ 44.4%(12/27)Ȳ ὑװ ҏ ᾼ ᾣἍ

(88.89%)ȲҫҵȲḘ ѫ ȳ  ᴥ ц Ἅ ҏ иᵑⱢ

7.4%(2/27)ȳ29.6%(8/27)ц 14.8%(4/27)Ȳ ӱ װ ṶԈצ ֵ›Ϛד

⇔ ṶԈӑ ҏП ȷ ◖ ◖ ҏȲ ҏ Ɫ

44.4%(12/27)ȴṙ Ӑᾼиέ Ὠצ A. veroniiȳ  ᴥ ц ᾣἍ

ҏȲ ҏ Юὑ 22.2ᴟ 33.3%Ȳ Ϡ ᾣἍ ҏ 3 ҵȲẔ

Ẓ ᶁⱢ 2 ἤи ȷṙ ӐȲ ◖ᶁӑ ҏȴ ҳװ

ṶԈⱢ Ϯװ ṶԈ ϚỂ∟ᾼפּ ϡᾌ Ȳ ᴖӐ

װ ṶԈḆ ד106 ṶԈП ἤȲ ҏ Пֵ ἤȴ֯

ӭМȲ ҳװ ṶԈȲѬ Ӑ ᵺ ᾭ ӑ ҏȲẔ

М ᾃᾼ╥ȲḘ ѫ ҏ 30.6%(11/36)Ȳѹ Ἅ ц҇Ϣ

ṷ ϩ ᾼ ҏ Ϛ сȲиᵑ ҏ Ɫ

22.2%(8/36)ц 41.7%(15/36)Ȳѹ ᾣἍ ҏ 97.2%(35/36)Ȳҫҵצ

5 Ӑ ҏ Ἅ (13.9%)Ȳ ȲװױѬ Ӑ⁄Ϯ

ᶁצ ҏȲ ҏ ЬⱢ A. caviae(44.4%)ȲA. hydrophilaц A. veronii

ᶁⱢ 8.3%(3/36) ȷ ◖Ь ◖ ҏȲ ҏ Ɫ 38.9%(14/36)ȴṙ

Ӑᾼиέ ὨצϮ ȳ  ᴥ ц ᾣἍ ҏȲ

ד Ϯװ ṶԈṙ Ὠד ȲR ⱢϮװױ ᶁצ ҏȲ

ҏ Юὑ 8.33ᴟ 25%Ȳ  ᴥ ҏ Ɫ 50%(6/12)Ȳ ᾣἍ ⁄

ὑװױ ṶԈᾼṙ Ӑᶁᵧ ἤȷṙ ӐȲ ◖ᶁӑ ҏȴ

Хװ ṶԈȲѬ Ӑ Ȳ֝דװ‹ ᵺ ᾭ ӑ ҏȲẔ
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Ӑᶁצ ҏȴẔМḘ ѫ ȳ҇Ϣ ц Ἅ ҏ װ‹

Ϛ Ὑ ѩ ẃ ҏ Ȳֵ ҏ иᵑⱢ 30.6%(11/36)ȳ25%(9/36)

ц 22.2%(8/36)ȴױ Ὑ Л⇔ד105 Ȳ֝Ҡ ֪ ∟ Ϥ ȴ

ᾣἍ ЬⱢ Ȳ ҏ Ɫ 77.78%(28/36)ȲϮ Ӽᶁצ

ҏȲ ҏ ₤ᵑЬⱢ A. caviaeȲA. veroniiװПȲ ᵅⱢ A. hydrophilaȲ

ѹӐװ A. caviae ҏ 47.22%ȴ Ἅ   ᴥ ⁄ ҏ

Ɫ 11.1%(4/36)ц 16.7%(6/36)ȷ צ⁄◖ ◖ ◖ ҏȲ ҏ

иᵑⱢ 83.3%(30/36)ц 2.8%(1/36)ȴṙ Ӑᾼиέ Ὠ  צ ᴥ

ц ᾣἍ ҏȲ ҏ иᵑⱢ 25%(3/12)ц 33.3%(4/12)Ȳ

⁄Ӑװᶁӑ ҏȷṙ ӐȲ ◖ᶁӑ ҏȴ 

ṙ Ӑѻ צ ֵⱢ ᾣἍ ȲẔװⱢ  ᴥ Ȳ

и ⁄ צ ц ◖ȲѩẂϱ Ϛ Ӏ Ἠ ṙ

Ӑ ὨדᴿȲ╝ ṶԈ ד ἤ֯׀ȲҠ Ѭ

М ᵛṿắẞ  оȲᵀ ὑ ἤṙ ᴖṕҠ ЛṜѿṿẔ

ȲᵀЬ ϚḔׁשṅȲѿ Ẕ …ȴ 

֥ ⇔ד105 ⇔ד106 ṶԈ Ὠ Ȳ105ד⇔ ⇔ד106

Є ᵑ֯ὑ ⇔ד106 ҏᾼ ֵȲѹ ϩ П

ҏ Ὑ ὑ ὨȲ ṷ ὑϢ ֚ ЄȲ

Ҡ∟ QMRAиέ ᴷẔ Ȳ ӱ ⇔ד106 ṶԈ Ӣ∟Ȳ

ὑ Ἠ῏ Ӗ ᴩד Ѭ Џᵂ Ȳ ḆҒᾃ Ѭ ᾼ֚ ȴ

ẔМ ṶԈ∟ D1ц D3ц D7Ѭ ὨᶁҠ Ḙ ѫ ȳ҇Ϣ

ц Ἅ ֯Ѭ Мᶁצ ҏȲᵀ ֝ủ ὨȲױ

Ϯ ҏ ЄֵⱢӑ ҏἨ ᵅ ҏ Ȳ╝ ṶԈ∟ ᾃ ӣѬׄԓȴ

ᾼ⇔דҵȲ106ױ ѿ A. caviaeⱢѻ ҏ₤ᵑȲѹẔ ד105

⇔ ᾣἍ ὑ ṶԈẓצ ᴿד ὨⱢ ṶԈ∟ ҏ
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ᵅȲ∟ ⁄ ֫ ҏ Ȳ ⇔ד106 ᾣἍ ⁄ ױ Ȳ֯

Ϯװ ҳװ ṶԈМȲ ҏ Л ֯ṶԈ∟ щ ҏ Ь Ɫ

Ȳᵀ Хװ ṶԈ⁄ϭדᴿὑ ⇔ד105 ṶԈ ᾣἍ иӁ

ὨȲ ṅẔ ֪Ҡ ṶԈ  ЄЊצ Ȳ105ד⇔Ẓװ

ṶԈὑ ֮ ᶁ 150mm Ȳ װẒ‹⇔ד106 ṶԈ⁄

иᵑ 75mmц 143mm  ȲѹẒװ ὑ ṶԈ ȲҠ ╥

ᾣἍ ὑ ∟ṳӑצὙ ᵅП Ȳᵀ Хװ ṶԈ

 ⁄ 300mmȲ╝ϭצ ∟Ȳ ᾣἍ ҏ ᵅП

Ӣȴ  ᴥ ȲӼ֝דצ ȴ╝ ṶԈֽὨ  Є

ᾓϯȲ ὑӐẃ ὑѬ צ ȲẂֽ ᾣἍ ȳ 

ᴥ ц Ȳ╝ ṶԈ∟› щ צ ҏ ᵅ ȷ

◖⁄ᵧ чד Ȳѻ ֯ ṶԈ ∟ῴ ᵧ ҏ Ȳ

ᵀ Ϛ◕ ӂ ∟ȲẔ ҏ ϯ Ȳ֫ Ϛ ᾭ ȴ Ẕ҃

⁄Ҡ ֪ ṶԈᴖ ѩ Ӑ ᾭ ϯ ҏ ҏ ֵȲҠ Ɫ

ѬḤẚἨ Ӑ ю Ẕ҃ ὔӢצ׀ ȴ 

7. ṶԈ Ӣ Пד ἤ 

Ṽ МҶ ᶝ ӁП ӱȲ Ϛװ ṶԈ  Ɫ

161mmȷ ϡװ ṶԈ  Ɫ 293mmȷ Ϯװ ṶԈ 

Ɫ 75mmȷ ҳװ ṶԈ  Ɫ 143mmȷ Хװ ṶԈ

 Ɫ 300mmȴ֢ Ӣᾬ╓ ẒװṶԈ ӂᶁ  ȳ

ӂᶁѬ ц ⇔П …ȴ 36Ɫ ⇔ד105 Ϛװ ϡװ ṶԈ

ӱ  ӂᶁȳӂᶁѬ ц ⇔иέ ὨȲ ӱẒװṶԈ

 ӂᶁế ⇔ẓӔ֣ד Ȳ  ⇔ (ӼⱢ ṶԈ

Ӣ )Ȳ с ȷчПӂᶁѬ ⁄Ɫ ד֣ ȲῶӱѬ ᵅ Ȳ

ȴЄ Є П ᴿȲד 37 ӱЄ
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Ϯ ֪Пד ᴿȲד ӂᶁ ế ⇔с ȲЄ

П Ϸс ȷᴖѬ с Ȳ⁄Є ⁄ ᵅȴ 38 ӱ

ṶԈ Є П Ϸế цЄ  ᴿȴד

П Ὠи ֽϯȸ ᾣἍ ṶԈװ5 ҏ Ὠ ӂᶁ

ѹѬ ⇔ ȲẔ ҏ Ὑ ᵅɎ 39ɏȷᴖѬ ⁄ ҏ

Ȳ ᴖṕ ᾣἍ ҏ Ὑ ┬ṶԈ Ӣ∟ᾼщ ϱсȲꜙᴟ

Ϛװ ṶԈ ҳц Хװ ṶԈᾼ  щ ᾼѬ Ӑ ᾣ

Ἅ 100%ȲᵀẔМ Ϯц ҳװ ṶԈȲ ᾣἍ ṳӑ

ṶԈ Ӣ∟ᾼщ ϱсȲᴖᵧ Ở Б ᵧ ҏ ȲҠ

װױ╥֪  ᵅἬ Ȳ∟ ᵓӣứ Ὠ֯иέ ȴӐׁשṅ

װ 5 װ ṶԈ ᴩ Ȳᴖ  Ӣ Ȳӂᶁ Ȳ

Ѭ П ц ⇔Ꞌצ ȲṼ Sterk et al. (2013)ᾼ ᵫ╓ҏȲ Ṷ

ԈἨ ᾼ Ҡ Ḃ Ѭ ȲẂֽ ⇔ȳpHꜙᴟ І ⇔Ȳ

ҵױ ҟׁשṅ ӱѬ ȳ ц ⇔Ϸ╥ ᾣἍ Ӣ П ֪І( Ȳ1998ȷ

Watkins and Cabelli,1985ȷParveen et al., 2008)ȲӐשׁװṅ ὨҠѿῴḔכẞ

ṶԈ ᾣἍ Ӣ ᾼד ἤȲӑẃ∕ ḆⱢ҉Ṝ Ȳ ϚḔ

иέ ṶԈ Ӣ ֢ Ѭ ֪Іᾼ …Ȳ ṷ ᾼ

╥ᵡ ᾣἍ Ӣ  כ ȴ 

 Ӣ ◖ᾼ ⁄ ᾣἍ )чד 40)Ȳ Ὠ

ӱ 5 װ ṶԈП ȳѬ ц ⇔Ꞌ ҏ ẓד ἤȲ  ӂᶁ

ѹѬ ⇔ ȲẔ ҏ Ὑ ȷᵀѬ ҏ ᵅȷ

ᴖṕ ◖ὑṶԈ Ӣ∟ᾼ צ ᾼ ҏ Ȳ┬ṶԈ Ӣ∟щ ϯ

Ȳ᾿ᴟ  щ Ȳ ҏ ϯ ᴟ 0%ᴟ 37.5%  ( Хװ Ṷ

Ԉ ҵ)ȴ ṶԈ ᴁ╬ Ḥẚᴟ ѬȲḂ Ѭ ṿ ◖П

ҏ Ȳᵀ ṶԈ ∟Ȳ ◖ᾼ ҏ Ӽ֫ ᴟϚ Ѭ ȴ
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∟ ứ иέ Ὠ ᴩ Ẕ Ѭ ד ἤȴѿҳủ

Ӕ ϯȲ֝ ֮ ᾼ ◖ ҏ Юὑפּ 0ᴟ 13.3%П ȲᴖЄṶԈ

∟ Ϛщ ◖ ҏ Ҡ 62.5%ᴟ 80%Ȳ ҏ ⁄ Ȳᴟ

 щ И Ὼӂᶁ ҏѬ Ȳᴖ ҟ ᵫ╓ҏȲ ◖ Є

צ ᴿғ ȲҠѿ Ѭ ᴁ╬ᾼ ᶮȲ֪ױ ṶԈ

ᴁ╬ Ḥẚᴟ ѬȲ כ ҏ Ȳᵀ ṶԈ ∟Ȳ ◖ᾼ

ҏ Ӽ֫ ᴟϚ Ѭ ȴ ṶԈ ứ иέȲѠЬ ẞ

П ד ἤиέȲT ֪ӭ› צ ứ⇔ד106 Ȳ

Ь Ḇֵ Ἠ῏֫ ứד105 И Ẕד ἤȲ∕∟ ṅשׁ

Пȴ 

ϱ Ὠ Ȳ ᵂѻ ᾼᾬ Ѭ ╓ ц Ӣᾬ╓ П ȳЄ

цЄ ѿц ◖Ȳ֯ЄṶԈ Ӣ ȲꞋҠ ЄḤ

ẚ ᴁ╬ ӦЁ ȳ Ὼ ☼ꜙᴟᾈЀ ϤᴟᾘỴ ȲӦ ҏ ὨҠѿ

Ȳ ֯Є Ӣ∟ᾼ Ϛщ ẞ 86,093ẞ 314,381 CFU/mlȲ

ṶԈ Ӣ ᶧἮ ȲẔ И ϯȲẔ҃Ẓ ╓ ӢᾬП Ϸ╥

֯ṶԈ Ӣ∟ Ϛщ ֵ(Є ȸ2.4x10
3
-9.7x10

3
 CFU/100mlȷЄ

ȸ1.3 x10
2
-5.6 x10

2
 CFU/100ml)Ȳ ṷ ὨϷ ӱ ṶԈ ὔ

Ѭכ ᴁ╬Ȳ ṷ ᾼ֯׀ϷҠ Ѭ Ἤ Ἠ ṙ

ӣ Ϣכ ╬ ᾼ Ȳӑẃ∂ Ҡ  ṳѹ ֥ᶺ

ӴᾼѬ Ӣᾬ╓ ᴩиέȲ֯ ṶԈ Ӣ Ȳ ẁ Ṯᾙ

П ȴ 

8. ᾼ  

8.1 ứἤ Ὠ ֵ иέ  

ҟׁשṅ╓ҏ(Sterk et al., 2013ȷWu et al., 2016)Ȳԓ

᾿ Ἠ ֮ ᾼ ӢȲẂֽ ᾼӢ♄ ȳ ֮ȳиӁ



58 

 

ᾓȳ ѩẂȳכ כ ȲϷБ ֵצ ṅשׁ ӱ ⇔Ḃ

᾿ ֢כ ᾼ ӢἨײϺ(Bunyavanich et al., 2003)ȲἨ

Ḃ ṶԈ Ḃ Ѭ ȲẂֽḂ Ѭῶ ⇔ȳ ⇔ ᴖ

Ӣц Ȳכ Ϣ ╬ ᾼ ȴ֪ױӐׁשṅῴḔѿủ ἤ

ᴩиέȴ 

Ӑד⇔ ậᴞ ד105 1ѣᴟ ד106 9ѣП ц  ᵂⱢ

֪ІȲ ц П оиᵑ Ӣ ⇔ ᾼ ᾣἍ ц ◖П

ҏ ╥ᵡצ ȲӐד⇔ῴḔѿ ѡ щȳ› 3щȳ› 5щȳ› 10ѡȳ

› 20ѡц› 30ѡПӂᶁ  ᴩ Ȳ ѿӂᶁ ᵂᴞ

Ȳד ⁄ѿ ӂᶁ ᵂⱢᴞ Ȳד ֥ ὑ Ӣ

П֪ІⱢᴶȲṳ Ӵἤ ứ Ὠᵒứ╥ᵡᵧ …Ȳᴖ

… (value)⁄Ҡ Ẕᵧ ӔἨ ד ἤȴ 

41 ᾣἍ ế иέ Ὠ ӱȲ10щӂᶁ ( …

ʦ1.943, P ʦ0.019)╥ ϩ ЄП֪ІȲẔ ᾣἍ ᾼ ҏ ⱢӔ

ד Ȳӂᶁ  ᾼ и⁄ 20щӂᶁ  ⱢӔ֣ ϩ( …

ʦ1.183, P <0.001)ȲᴖϚ ѣӂᶁ  ⁄ᵧ ֣ ϩ( … ʦ

--1.1, P <0.001)Ȳᵧ ױֽ ᾼ Ȳᵀ ṶԈᴖṕȲ 

ὑ ᾣἍ ҏ צ╥ ᵅП ȲᵀҠ֯׀ ắẞ  ЄЊ

ṷ ȲẔ ֪Ҡ ϚḔ ȴ 

Hsiao et al. (2016)ѻ ᵓӣү ד2000-2011 ᾣἍ Пѩ

֪І ᾼד ἤ ᴩиέȲ ӂᶁ ȳӂᶁ Ѭ ȳ6 ѣ›ᾼ

Ѭ ⇔ȳḕѡ Є  цӂᶁד ⇔ ֪ІȲ Ꞌצ ȴᴖ

Ӑׁשṅ װ ү Ѭ ᾼ ᾣἍ ҏ ֪І ᴩ Ȳ

ῴḔ Ὠ ứᾼ ֪ІМȲѿ 3 щ  ҏ ẓӔ֣

ϩȴ 
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◖ ֪І ᾼ …⁄ֽ 42ἬӱȲ ֢ ᴞ ד ҏ

ὨҠ Ȳ5ѡӂᶁ Ẕ Ӣ П ϩ ( … ʦ-3.021, P

ʦ0.008)ȲװⱢ 3щӂᶁ  ( … ʦ2.654, P ʦ0.0003) Ȳ ֪І

⁄ѿ 20щӂᶁ  ( … ʦ0.436, P ʦ0.068)Ɫ П ֪Іȴ

Ӧ ὨҠ Ȳ ◖ắ ЄȲѩ Ӑד⇔ ṶԈᾼ ứ

Ὠ ӱȲ⁄ ◖  ẓӔד ἤȲ ṶԈצὙ Ȳ

Ҡ ֪Ҡ ứ ứȲ╝ὑϯϚ Пȴ 

Ṽ ṅשׁ(2009) ᵫ ӱȲ ֪ІᾼḂ ᾼ Ӕ☼ᴩ

Ӣᾼ ếῈ иӁȴẂֽ ╬ἤ ֪Ɫ ϱсц Ḃ Ἦ

  Ȳ ᴩ☼כ ᾼἋ∟ἨἋ ȴӦױҠ῀Ȳ ṷ  ֪Іᾼ Ȳ

᾿ ᾼ―╥ כ ṷ ЮȲӦӐׁשṅиέ ὨБצῴḔ ἘȲ Ӑ

⇔ד ЬЛ   Ἠ и и Ȳ֪ױҠ ц ế

ҏ ᾼ ứ ὨȲӐׁשṅ ═ ֪І ὑ  П

Ȳṳ Ḇ  ᾼ Ḇ֥ иέци Ѡה ᴩ ȴ 

ѻ ᴷ ₤Ɫ ֛ иέ ₤ȲӐׁשṅ ה ֪І ὑ

ҏ П ẁ ᴕȲ ạⱢ ᾎ ֪І ὑ  П

ד ἤȲᵀҠ ứϩ ֪І о Ȳ ὑ ֯׀ ᶮП

ȴ ֪І ὑ ד  ἤ⁄ὑ Ὠ 8.2ᾼ иᵧ ȴ 

8.2 ứ Ὠ ד ἤиέ  

 Ӑׁשṅᵓӣ ◖ȳ ᾣἍ ц ứ Ὠ(ậ log )

ᴩ Sperarman testиέȴ105דᴟ ѬצἬד106 МȲ ◖ӂ

ᶁứ ὨⱢ 2.3Ė10
4
copies/L (ῶ 20)ȴ ứ Ὠ ӱȲ  צ

ד ἤ֯׀Ȳ ⁄ᶁ ד ἤȲẔМ › 5ѡӂᶁ  ц› 3

ѡӂᶁ  ᵧ ᵅ⇔Ӕד ἤ(› 5ѡӂᶁ   rs=0.254; › 3ѡ

ӂᶁ  rs=0.255)Ȳ ṶԈדѩ Ȳ  ὑ ◖ᾼ֯׀
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ϱᶁצ Ӕד ἤȲ֯ ṶԈ∟ ◖ ҏ сȲᴖ

֯Ϛ ṶԈӂᶁ 3ѡц 5ѡ  ◖ ⇔ϱӼצӔד ἤ

Ȳѹ֯׀ ◖ứἤиέ Ὠ ֪Іֵ иέȲ

ϩ Є֪ІⱢӂᶁ 5ѡ ȲT Ь ӂᶁ 5ѡ ẓ Ӕ ϩȲ

֥ứ ứἤ ὨӐׁשṅ ⱢȲ  ὑ צ╥◖ ᾼ ֪

Іȴ106ד›ϮủἬצѬ МȲ ᾣἍ ӂᶁứ ὨⱢ 5.6×10
2
 CFU/100ml 

(ῶ 20)ȴ ứ Ὠ ӱȲ ⁄ᶁ ד ἤȲ ѡ ẓ

Ӕד ἤ֯׀(rs=0.376ȷp<0.0001)Ȳױ Ὠ ứἤиέ Ὠד ȲӐ

ṅשׁ ṶԈἨЄ  ᾣἍ ҷҟ ҏ ᵅȲ

ᵀ ṶԈϯȲ ╦Њ ṶԈ ṿ Ӑ ᾣἍ Ӣ 

Ẕ҃ Ẕ ϱ צ Ғ ȴᵀױЬ Ḇֵ ϚḔ

Пȴ106ד гủ ϝủἬצѬ МȲ ӂᶁứ ὨⱢ

9.7×10
4
 CFU/100ml (ῶ 20)ȴ ứ Ὠ ӱȲ ӂᶁ

 цӂᶁ ᶁצ ד ἤ֯׀ȲẔМ ѿӂᶁ 5 ѡ ᵧ

М⇔ ד ἤ֯׀(rs=-0.502ȷp<0.0001)Ȳ ⁄ѿӂᶁ 10ѡ ᵧ

М⇔Ӕד ἤ֯׀(rs=0.463ȷp=0.0004)Ȳ ӱ Ӽắẞ ֪

І Ȳᴖ ᾼ ϱצӔ֣ Ȳᵀ╥ чᴖ

ᾼ юȲ Ԓ› ṶԈМȲ

ắẞ  ὨϚ Ȳ ӱ  ὑѬ М ᾼӢ ╥צ

Ḁạѹ Ẕ ȴ 

9 Ҡ ∂ ᾼ֪ ╟ȴ 

 иέ Ὠ ӱȲ Єẃ Ȳ МҠה Ȳ ◖

ҏ сȲѿӐׁשṅ Ɫ 300mm Ȳױ ḆⱢὙ Ȳ

◖ὑӐׁשṅМӼ ⱢⱢ ―ᴁ╬╓ ȴ֪ױȲҠ ᴆ╬ẃ Ɫ ―

ȲẂֽḘ ѫ ȳ҇Ϣ ц ◖ Ȳὑ ṶԈ∟Ȳ



61 

 

ӣѬ ṿӣד Ѝ◙Ѭ ḆҒᾃ ṷ ᴁ╬П ᶮȲӐׁש

ṅ∂ ὑ ṶԈ∟ϚỂвѬ ḆҒҁ Ғ ◖∟ ӣȲѹד

ᵂ Ӗὑ ◕ ҏ ᵂ ḆҒЊї ю ӣẞ ṷѬ Ȳ

Ἠ῏ Ѐ Ṯ ╟ȴ 

 ӭ›ԓ Ἤ П ⱢȲ щ ⇔ѩѿἏḆ Ȳҍщ

ᵅ ⇔ѩѿἏḆᵅȲᵀҍщЬצ  Ɫ Ȳ ṷ ὑ

ᶁצὙ ȲẂֽ ◖ ֪Іẓצ ד Ȳѹ ᵅȲ

ҏ Ȳ Ѭ М ◖ ҏ ȲӼ ⱢϚ ☼ᴩ Ȳ╝ ҍ

щᵅ Ḇᵅ ȲἨ Ḇ ֥ ◖ᾼ Ȳ М ◖ᴁ╬

Ὑ ϱсȲ ἤ Ϣ ╬ ẂḆҒ Ȳ╝֯ҍщ ḆҒ

ᾃ Ȳ ѿ ⱢṾȲ юӢ ȴѹ Ѭ Ḃ Ȳ

Ѭ ȲҠ Ѭ  П Ȳѿᵓὑ֢

ẁד ПṮ ╟ ᴕȲẂֽ Єֵ╥֥ὑ 25-40

⇔ Cϯ ӢȲ106ד⇔ד ⇔ד105 ⇔Юὑ 25-40ᾼד щ ȲᴖӐ

ṅשׁ Ὠ ӱḘ ѫ ȳᵺ ц҇Ϣ ⇔ד106 ҏ ᶁ

⇔ד105 Ȳ╝ щ ֵ ᾓϯȲҠ ҏ ד Ȳ

Ὠ ẁ ᴕȲ ד ἤ Ḇ ϚḔиέׁשṅȴ 
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ҳȳ ∂  

1. ӐׁשṅБ∂ӴЛ֝Ѭ П ц ◖П ☼ ц Ѡᾎᾼ

ᶧȲצᵓὑ∟ ᴩ═ Ѭ М ц ◖П

ȴ 

2. ᶙכӐד⇔ԓү Ѭȳ цרІ ☼ Л֝Ѭ П ц

◖ҳủ Ӣ ȴ Ὠ ӱ֯Ѭ МȲѻ Ɫ ᾣ

Ἅ ц ◖Ȳ ◖П Ӣѻ ֯ҍủȴ 

3. Ӑׁשṅᶙ֢כ ếѬ ╓ ϩиέȴ Ὠ ӱȲѬ

Ἠ ᾼḂ ꞋҠ М Ӣᾬᾼ֯׀ᾭᾓȲ∂ ═

  Ȳṳ иέᴁ╬Ἠ Ѭ П Ȳ ẁ ’ȳ Ӣ

ц ᾫ ᴯ ᴕȴ 

4. Ӑׁשṅ ү ҳЄḶ ᴩ Ȳ ֢ Ѭ

ᶁצЛ֝ ֯׀ ᶮȲ иṙ Ӽצ ҏ Ȳᵀӭ›ѿὧӰ

Ӂ ҵ ȲҠ Іר ☼ Пᴁ╬ᾭᾓצ ȴ 

5. Ӑׁשṅ Іר ☼ ᴩ ד2 ◖ ҏ ꜙ ȲѹẔҵ

Ḷ ֝ ҏ ⇔ᾼ ◖Ȳ╝Ẕ ד Ẕ҃ӐׁשṅἬ

▲П ȴ 

6. Ӑׁשṅᵓӣ Ѭ М ◖ ᴩᴁ╬ ᴷȲ ◖ᴁ╬

Ẕ Ể ד ☼ דӔצ ȴ 

7. Ӑׁשṅ װ5 ṶԈ Ӣ П … ᴩиέȲ

ӂᶁ ȳѬ ⇔Ꞌ ҏ ד ȴҫҵȲ

ѻ ṶԈ∟ ὑ ◖ Л֝צ  ȴ 

8. ӐׁשṅБᶙכѬ ṙ ◖ứ ȲѬ М ᾣἍ ц

ứ иέȲϱ ứ ֥ Ѭ ╓ ᴩד ἤ ứ

ὨȲҠ Ѭ  Пד ἤȴ 
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9. Ӑׁשṅᵓӣ ◖ứ Ȳ Ѭ ṙ Ӑ QMRA ᴷȲṳ

ẁ 1ccц 0.1cc֪ ᴖ ϤѬ ӣṙ П Ȳᵀ ѽד

Ẫ ▲ц Ȳה ẁ ᾎ⁄ ᴕȴ 
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Хȳ Ὠцẓכṅשׁ ∂  

1. Б∂Ӵү ֮ 105ц ⇔ד106 (Ѭ ц ṙ )ȳרІ ȳ

(ṙ цѬ ) Л֝ẃ ᾼҳủ иӁ ᶮц ҏ כ)▲

Ὠ)ȴ 

2. БῴḔϠ ◦Ѭ Мѻ Ἅ Ɫ ᾣἍ Ȳ ◖⁄ѿ

◖Ɫѻȷᴖү Ѭ МҠṓП ◖П₤ᵑҔᵶ Ӣ

╬П₤ᵑ(GII4ц 17₤)ȴ(כὨ)ȴ 

3. Ѭ цṙ Мᶁצ ҏ П ◖₤ᵑцἍ Ȳҫҵ

иṙ Ӑẓצ ⇔ ◖ȴ ắ ◖ᴁ╬Пṙ Ӑ ѩẂЛ

Ȳᵀắᴁ╬Пṙ ӐẔ ◖ᵶ ד ȴᵓӣ QMRA иέ ӱȲ

Ӣ ṙ Ѭ Ȳ╝∂ ӣԓ П ṙ ȲȴҫҵȲӐ

ṅשׁ ẁѬ QMRA ᴷȲ∂ ӑẃҠṿӣὑד ԅ ἬȲ

Ẕ ӢᾬПứ иέ ὨȲ ẁד ȴὑ ԏ ֮

ᴩ ♄ Ȳᶁ ᾃ ӢȲ ᵍѬ ϤѬ ȴᵍꜟϩ ᵅП

ȲẂֽᴔϢцӃ Ȳ Ḇᾃ ᵍ Ѐᴁ╬ Ѭ(∂ )ȴ 

4. ᵓӣ иέѠהᵒứ Ѭ ╓ Пד ἤȲ═

֪ІȲӣѿ∂Ӵ Пиᵉ Ѭ ╓ П иέ Ὠכ)  ∂

)ȴ 

Іר .5 ☼   ắẞ ◖ ϤП Ȳ Ẕҵ Ḷ

ѩ Ẕ҃ ẓצ ⇔ ◖ ȴ∂ Ҡ ☼ᴁ╬ ᴩ Ȳ

ạד ᾫ Ѭ ὍȲѿṮѦПѬ ₇ắᴁ╬ ᴁ╬(כὨ ∂

)ȴ 

6. ӐׁשṅῴḔ ṅ  ֪І Ѭ П ȲБצῴ

ḔכὨ: ȳ ⇔ ὑ ҏẓ ϩȴ П

 ṅȲֵѿשׁ ᶧԝⱢиέṼ Ȳ֪ױ ∟ ═ ứ Ȳ
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ᴩ  иέȲṳ Ғ ᶩ Ẃ Ӣד ἤиέȲ

ӣѿ ᴷѬ Ϣ Ԛ П Ӣ циӁᾭᾓ (∂ ) ȴ 

7. ᴯ֥ᵂ∂Ӵ   ȲѿЄ иέѠה

ᴩ Ȳѿ Ṿ Ὠ(∂ )ȴ 
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